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A. POLICY NEWS AND OTHER EVENTS
UNIDQ News

GEB new

A reorientation of the rolling five-year
programme {July 1990 to June 1995) of the
International Centre for Genetic Engineering and
Biotechnology was approved in Vienna at the
14th session of the Centre's Preparatory Committee
t31 January-2 February).

Ouring 1994-199S, long-term post-doctoral
training will be increased by 20 additional years
for both the New Delhi and Trieste laboratories,
making a total of 48 years each.

In 1990, 50 per cent more training courses will
be offered at the Centre than last year. Likewise,
Tong-term fellowships are expected to increase to 30
compared with the current 16 that have been awarded
so far.

India reaffirmed its support of ICGEB in an
exchange of letters on 28 February between Indian
Permanent Representative, Peter Sinai, and
Director-General, Domingo L. Siazon, Jr.

This extends the former agreement on basic
terms and conditions governing the UNIDO ICGEB
project from January 1990 to March 1991. During
this period, the Five-Year Prograsme (1989-1994)
will be under way at the New Delhi and Trieste
taboratories.

The Bombay pharmaceutical firm Wockhardt Ltd.
bacame the first private company to make a major
contribution to ICGEB. This came in the form of a
research grant under an agreement signed on 15 March
by Wockhardt Managing Director, Habil F. Khorakiwala,
and Director-General, Domingo L. Saizon, Jr.

According to the agreement, Wockhardt Ltd. will
contribute up to Rs. 50 miliion, equivalent to more
than $2 miliion, for research at the Centre's New
Delhi laboratory in insulin, tissue plasminogen
activator, erythropoietin, hepatitis vaccine and
another mutually-agreed product during the next five
years.

Wockhardt, which is committed to development
and commercialization of thec<s products, w~ill
undertake their manufacturing. On behalf of ICGEB,
UNIDO will receive royalties from sales in India and
abroad. The Organization wiil carry out these
activities in co~operation with the Government of
india.

Wockhardt is the recipient of the 1988 Indian
National Award for R+D Efforts in Industry.

United Nations and other organizations' news
FA n lan tic r r

The FAO Commission on Plant Genetic Resources
has requested FAQ to draft a Code of Conduct for
Biotechnology as it affects conservation and use of
plant genetic resources. The Code of Co duct will
take into consideration the technical, economical,
social, ethical, political, legal and environmental

implications that the new biotechnology may/will
have in developed and developing countries.

(Extracted from ABA Bylletin, Vol. 5, Mo. 2,
April 1990)
fin new dir r for AJO rogr

The World Health Organization has appointed
Michael Merson as the new director of its Global
Programme on AIDS. Merson, who was formerly
di.actor of the WHO's Jdiarrhoeal Disease Control
programme, succeeds Jonathan Mann who resigned in
March. Merson's appointment comes shortly after
the US and other countries that donate money to
the WHC‘s Global Programme on AIDS announced
that they would not increase their funding to
the prograsme next year. The prograsme spent
$75 million in 1989, and expects to spend
$91 million in 1990. Next year, the donor
countries say their total funds will not exceed

$75 million. (Source: New Scientist,
19 Mav 1990)
wHO rk _on dr for tropical

diseases

Basic research into tropical diseases, 1ow
infecting almost half a billion people
world-wide, faces serious setbrcks unless
developed countries agree to increase fundin?.
The warning comes in a new report by the World
Health Organization. It estimates that one
person in 10 suffers from one or more tropical
diseases (see table), yet they account for less
than 3 per cent of world expenciture an
biomedical research. Partly in response to the
probiem, the WHO has embarked on a new policy to
speed up the delivery of new treatments to
patients through collaboration with drug
companies.

i Tropi-si disesses Counines {1 Peogie wecied | Peopie i nsa
, { { )
i Maisria 103 270 000 2100
i Scristosomiasis 76 200 000 600
' Lymphstc filariasis 76 90 000 90
ver biinaness 17 000 28
Chagas disssse 21 16-18 000

! 12 000 150
Leprosy 21 10-12 000 1 600
Alncan sieeping sicknees 23 50

The report is published by the WHO Special
Prograsme for Research and Training :n Tropical
Diseases (TDR). which works with 5,000
researchers around the world to develop vaccines,
dryas, diagnostic tests and methods for tropical
diseases. The TDR is sponsored by the
United Nations Development Prograsme and the
World Bank.

Most of the people infected with tropical
diseases live in countries with incomes of less
than $400 per cerson each year. Their
governments spend on average just $4 per person a
year or health care. Pharmaceuti-als companies
are un.2rstandably reluctant to spend the
$100 million needed to bring a drug or vaccine
for a *ropical disease to a market that cannot
afford to pay for it. For the past decade, the
TOR has been doing what drug companies cannot,
funding basic research into tropical diseases.
In that time, it has develuped more than 100
potential products for treating or controlling
tropical diseases.




It now has a vaccine to protect people against
leishmaniasis under trial in Brazil and Iran. [t is
also testinc the active component of an ancient
Chinese herbal treatment for malaria, and iraps in
Uganda for tsetse flies. which carry the sleeping
sickness parasite. The TOR has already developed
biological insecticides for controlling the
mosquitoes that carry tilariasis (elephantiasis) in
Indonesia and parts of Africa, and funded research
that proved ivermectin, a drug originally developed
for veterinary use, to be effective against the
parasite that causes river blindness, or
onchocerciasis.

But donors want to see the fruits of the TOR's
research in the form of more drugs to treat people
with the diseases. The TOR is responding by
diverting money from basic research to drug
development work that promises ouicker results.

{(3ource: New Scientist, 14 Apry1 1990)
Regulatory issues

European nity agre ontrols on
bigtechnol

Biotechnology companies will be subject to
important new controls following the formal adoption
of two directives in Brussels by EC environment
ministers on 22 March. One of the directives deals
with the contained use of genetically manipulated
organisms (GMOs), while the other deals with the
deliberate reiease of GMOs into the environment.

The directives lay down harmonized approval
procedures to be followed ahead of experimental
work, industrial production or the marketing of
products. They are based closely on guidelines
developed by the Organisation for Economic
Co-operation and Development (QECD). (Source:
Bigtechnglogy Byliletin, Vol. 9, No. 3, April 1990)

General
ATCC n - cyltyr 1 for al n
protozoa

An update to the ATCC 1985 Catalogue of
Protists is now available from the American Type
Culture Collection (ATCC). The update, published in
Oecember 1989, contains descriptions of strains
added to the collection since 1985. Two new
features not found in the 1985 catalogue include:
(1) Complete media formulations to propagate all
strains, including strains in the 1985
catalogue, and

A set of special instructions providing
detailed methods to culture and maintain
certain strains.

The 23-page update also includes an index by
ATCC number and a cross-reference index of strain
designations used by other researchers. The
cross-reference index is especially useful in
Incating strains cited in publications that are on
deposit at 'he ATCC.

Cultyre catalague ypdate for fyngi and yeasts

A new update to the ATCC 1987 Catalogue of
Fungi and Yeasts is now available from the ATCC.
The 63-page update contains Jescriptions of
approximately 2,000 strains, representing over
860 species added to the collection since 1987.
The update includes the following features:

ra

Strain descriptions arranged
alphabetically by scientific name:

ATCC recommended media formulations for
revival and subculture:

{3) An index by ATCC number, and

(4) A cross-reference index of strain
designations used by other collections or
individuals.

The cross-reference index is especially useful
in locating strains cited in publications that are
on deposit at the ATCC.

Copies of both the above Catalogues are
available free of charge from the ATCC,
12301 Parklawn Drive, Rockville, MD 20852. USA.
may also FAX a request to (301} 2312-5826.
(Source: ABA Bulletin, Vol. 5. ne. 2, April 1990)

You

Network set yp for small firms

An international network, EuroBioMed has been
formed tc aid technology transfer and business
co-operation between research institutes, companies
and distributors in the field of biotechnology and
medical technology.

The network is specifically aimed at linking
small- and medium~sized European companies which
have a commitment to international expansion and
co-operation.

Orgacized by the RL Science Park Maastricht in
the Netherlands, the network consists of a number of
European companies, including BioResearch Ireland,
and fyrther members are being actively sought. . It

is supported by the EC Sprint prograsme. (Source:
Manyfacturing Chemist, April 1990)
M ] r n

Scientists from the Nationa, iInstitutes of
Health in the US last week began the Tong haul of
wining permission for the first ever treatment of a
disease with gene therapy. Ironically, in the same
week, the Food and Drug Administration approved a
conventional therapy for the same disease, and this
could complicate efforts to secure backing for gene
therapy.

The group, led by french Anderson and
Michael Blaese, presented their experimental
orotocol to the Human Gere Therapy subcommittee of
the NIH. Before the therapy can go ahead, this
group and the Recombinant DNA Advisory Committee of
*he MIM must approve the protocoi. 50 too must *the
Fond and Drug Administration.

The researchers are seeking %0 treat a disease
which affects babies, called severe combined
immynodeficiency (SCID). Their immune systems cope
poorly with a wide range of infections, such as
pneumonia. About 25 per cent of those with SCID
suffer from deficiency of an enzyme, adenosine
deaminase (ADA), because of faults in tne gene that
manufactyres it. ADA degrades rertain biochemicals
in the body. These products accumulate if ADA is
absent. They interfere in some ~ay with the
synthesis of DNA, thus ki1liing cells. Among the
most prone are T cells, which are essential to the
immune system.

Some patients are treated through bone marrow
gratts, if suitable donors are available.




Aiternatively, doctors can inject the enzyme
directly into the body. but it soon degrades. The
new conventional therapy approved last week is for a
drug called PEG-ADA. This combines the enzyme with
another molecule that enables the enzyme to survive
intact for longer.

In its protocol, the gene therapy group points
out that PEG-ADA does not constitute a cure for the
disease. At best, the group says, it converts
severe combined immunodeficiency to partial combined
immunodeficiency. The gene therapy group plans to
insert the gene that codes for ADA into a
deactivated virus, incorporate the virus into
T cells taken from the patient, then reinject the
cells in a bid to cure the disease. (Source: HNew
Scientist, 7 April 1990)

Gen ientist t detail f five-year
plan

American biologists, geneticicts and computer
scientists have drawn up a detailed plan of how to
develop the skills and techniques that will
eventually allow them to sequence the entire human
genome. The cost will be almost $) billion over the
next five vears.

The plan includes the creation of up to 20
special centres, based primarily at universities and
goverment research institutes, which will take on
respoirsibility for particular aspects of the
development work. It also covers the organisation
of groups of scientists interested in studying the
genetic characteristics of particular chromosomes,
and a training programme that will eventually
support up to 600 pre- and post—doctoral students.

I[f the proposed budget.is approved by Congress,
as much as $30 million of the total will be spent on
studies of the social implications of this research,
such as the way genetic information about an
individual might be used or misused.

For the first five years, research will
concentrate on scientific goals. These will
include: imoroving the genetic and physical maps of
all human chromosomes; mapping and beginning to
sequence the DNMA of model organisms such as
bacteria, yeast, the nematode worm and mice: and
reducing the cost of sequencing through
technological innovations.

The five-year plan has been developed by the
National Institutes of Health and the Department of
Energy, the two federal agencies which first
proposed the sequencing effort. The plan, which has
been drawn up over the past two years, is currentiy
in the final stages of preparation and is due to be
published within the next few weeks.

The decision to provide substantial funding for
research into the social implications of the project
reflects the fact that this aspect has become
increasingly controversial. The project raises a
large number of ethical, legal and social issues.
(Extracted from New Sciontizt. 24 February 1999)

Howard Hyghes gets HUGO off the ground

Two years after it was founded, the Human
Genome Organization (HUGO) has finally garnered its
first funding of note. The Howard Hughes Medical
Institute (HHMI) has announced a 31 million arant,
spread over four years. to support HUGO's efforts *o
promote and co-ordinate international collaboration
in mapping and sequencing the human genome.

A matching grant is expected to be announced
soon by Burroughs Wellcome. With over $500,000 a
year at its disposal, HUGO's first step will be to
set up permanent offices (in Bethesda, Maryland, in
London and in Osaka), and begin the work of helping
to organize the 1S-year $2,000-$3,000 million genome
initative.

Without major funding, HUGO has so far been
more concept than reality. But genome researchers
hope that new grants will finally allow HUGD to take
an active role in co-ordinating the exchange of
data, samples and technology- (Source: Nature,
vol. 345, 10 May 1990)

Alternativ ricyltyr

Over a year back, the National Research Councii
of the USA brought out a report titled "Alternate
Agriculture” which caused a lot of interest and
controversy. It was described by some as "The New
Bible* of farming and "Resources of the Future"
criticized it as an inaccurate and over-optimistic
presentation. The synthetic fertii.zer and
pesticides industry was up in arms, for the
aitercation referred to the greater use of natural
nutrients and pest control with reduced use of
synthetics. The report was based as a study of the
operation of a small section of farmers who
developed and practised these alternate methods of
farm production and gained significant sustained
economic and environmental benefits. It was a
"Systems approach” to farming that svught to develop
muiti-year practices that took advantage of all that
could be produced on the farm and naturally
occurring beneficial biological interactions. In
effect, it meant expanded crop rotations and
biological pest control, soil and water conservation
and diversification in crop and livestack.

Purchased inputs would be cut sharply and hence the
aoutcry. The prime consideration were sustainable
and ecological, regenerative farming operations.

There have been misgivings on the present
methods of farming in the USA with a monocrop
pattern based on heavy input of nutrients and
pesticides. The choice was between high yields and
price support or the alternative of keeping part of
the land fallow for a subsidy paid by the US
Government. Also there are environmental and
potential health problems and possible pesticide
residues on crops. Such farming is often felt as
not sustainable over long periods. The 2arlier
practices of crop rotation had given way to
computerized input controls with high yields of the
same crops. Ground water in some areas also gets
rontaminated with herbicides and residual run off
nitrates which promote algal growth. The view is
that erosion of soil is higher and even 20 times the
rate of replenishment, or soil may get compacted and
reduce root growth leading to iesser yields. As an
extension of present farming practices, there is the
use of antibiotics in animal feeds of about
10 million pounds a year now with reparcussions on
the health of the country. Agriculture is an
industrial operation aimed at its one product and
large operations fully mechanized, while shutting
out the smaller farmers - receiving enormous amounts
3s subsidy. The results are no doubt impressive
with corn using up 44 per cent and wheat 17 per cent
of the annual nutrient consumption of 19.3 million
tons in 1988-R9.

what are the alternate farm practices? Ridge
tillage system, crop rotation with a Tegume
following a grain crop, deep-rooted <rops such as
alfalfa in rotation, synthetic fertilizer inputs as




supplements to composts on the basis of soil tests,
integrated pest control with use of natural predator
insects or pheromones, etc. Correct balance of
nutrients is important. Apart from this, there is
an integration with cattle farms and vce cf drugs.
All these methods used by a select group of farmers
are definitely bereficial on the lona term in
sustaining crop yieids. although there is said to be
ng success with rice production. But the real
problem in the USA is that the subsidy or price
support schemes apply only to a few selected crops
tike feed grains, cotton, soyabeans and sugar. The
main hurdle is to get enough flexibility in crop
patterns and practices, so that the votaries of
alternative farming methods are not penalized.

(Extracted from Chemica) Bysiness, 5-19 April 1990)
Market for bigcides up

Bullish predictions for the biocides market
have been made by Rohm and Haas. Estimating the
market at some $1 billion - $300 million in Europe -
Evropean marketing manager, Dr. Stuart Neal, says he
expects "double digit growth into the 1990s” for the
company's biocides division.

Neal bases his forecast on market potential,
and adds "many market sectors and applications have
yet to be penetrated, and customer needs for
preservatives are always evolving in line with more
sophisticated products”.

One of the developments the company is
particularly excited about is its new chemistiy for
wood and marine antifoulants paints, which was
registered for use in Japan late Tast year, and is
awaiting registration in Europe and the US. Ffew
details of the product are available, but the
company says it meets the need for a paint film
preservative that will withstand tough climatic
conditions without harming w#ildlife or the

environment. (Source: Manyf ring Chemist,
April 1990)
fryits of the desert: a survival kit for the
future

Economic botany is not a backwater where
botanists dabble among weird and wonderful
collections of arrowheads and carved beads. As its
name suggests, it is about economics and is as
relevant today as it ever was.

One area of activity that is growing
increasingly urgent is to find olants that could
improve the quality of life in some of the driest
lands in the world. The arid and semi-arid zones
are syreading, while the number of people living in

‘j:’ﬁ is increasing. And, as the world warms under
Hie influence.of the greenhouse effect, the marginal
Tands may grow still less hospitable.

One of the most important tasks for economic
botanists is to identify the plants that iocal
people use, however rarely, for one purpose or
another. To this end. Kew has compiled a second
database for economic botany; an archive that holds
details of 5,000 species that people use for food,
forage or fuel in arid and semi-arid lands.
Botanists built up a record of these plants foar the
Survey of Economic Plants for Arid and Semi-Arid
Lands project, begun after the disastrous droughts
that plagued Africa in the late 1970s.

The next phase of the project involves
collecting seeds of these plants from their natural
habitats. growing them in the laboratory and

learning more about them. Seed collectors based at
Wakehurst Place, the Royal Botanical gardens at
Kew's outpost in Sussex, have begun to concentrate
their efforts on species that seem to have the most
potential.

A wide range of plants could heip the people
Tiving i1 marginal lands. Mary fruits and
vegetables are eaten only accasionally. Some could
be valuaole as a more regular part of the diet. One
such species is Cgrdeauxia edulis, irom the border
of Ethiopia and Somal:a. This plant produces the
ye'eb nut, which tastes rather like a sweet peanut.
Local people eat the nuts when they come across them
and their animals browse on the shrubby plant.
According to Cavid Field, head .f the economic and
conservation section at Kew, the ye'eb could become
the next macademia aut, providing an income for
local people as well as food.

Another plant has already shown its potential.
The root of the grapple plant, Harpagophytym
procumbens, is a remedy for just about every
disorder. Already, there is a large market for the
root in Europe. Thousands of tonnes of grappie
roots have been exported from the Kalahari in
Namibia and the plant is seriously over-exploited.
Without a prograsme to replant the grapple, it could
soon disappear from the local array of remedies.

Before beginning programmes to grow plants
known to be useful, scientists need to learn more
about how to cultivate them. A newly discovered
species of locust bean from Oman would be an ideal
plant for arid lands. It is drought resistant, more
productive than the Mediterranean carob and makes
good forage. Unfortunately it is very rare and it
is difficult to grow. Researchers have only been
able to raise this species using micropropagation.
"This species is vulnerable in 1ts natural habitat,
but potentially it is a very useful plant for the
tropics"”, says Field. If its potential is not
realized soon it could disappear.

Choosing plants for arid lands is rot simply a
question of locking at what people eat in dire
straits. Some foods that people turn to in times of
famine are a last resort. They often contain
toxins, which people can tolerate for a short time.
With more research however, it might be possiblie to
select strains that do not contain toxins and make a
palatable everyday food.

In many of the dry lands, growing food plants
is not the biggest priority. The first step is to
stabilize and improve the soiis of the desert.
Frances Crook, a colleague of Field's, is lnoking
for plants that form a "green glue", holding back
the desert and increasing the fertility of the
soii. The legumes Ast-agalys kentophyta and
Tephrpsia vogelii, which fix nitrogen, are
especially good at doing both. The researchers at
Kew are focusing their attentions on plants that
have more than one use, providing fuel and an edible
fruit or gum for example. The more benefits a plant
brings the more likely local peonle are to plant
them.

Kew nopes that aid agencies, local
organizations and village projects will take the
information it provides and set up planting trials,
It would also like to maintain a close involvement.
"Kew would like to send teams that inciude
ecologists, anthronologists and ethnobotanists to
brirg to?ether al1 the information on the plants and
the peopie who use them", K said Field. "This will
help in designing orogrammes for planting.” In the




early fays of the arid and semi-arid lands project,
the researchers received funding from Oxfam and the
Clothworkers Foundation. Mow that it has reached a
practical stage of its work, it desperately needs

more support. {Source: New S¢cientist,
17 March 1990)

B. COUNTRY NEWS

Auystralia
Proposal to establish genomi¢ infgrmation
service

Genome mapping in human, animal and plant
spheres has been targeted for a concerted effort
over the next fifteen years, particularly in the
United States. A major focus for the US (and
internation.1) effort is the Human Genomes (HUGO)
project. Proposals are being examined by the
Australian Government through the International
Division of the Department of Industry, Technology &
Commerce for a National Genomic Information Service
(NGIS). It is proposed that this be established to
specifically support genome studies and biomedical
research. The concept is that NGIS will acquire and
maintain Australian and overseas data bases and
computer facilities necessary for the operation of
the data bases. It will provide access to the data
bases for all Australian scientists and access to
computational expertise to assist in the
interpretation of the analysis. NGIS will be
accessible through AUSTPAC, AARNET and direct
connection.

Computing facilities and at Jeast some
2xpertise will be Tocated within an existing
institution which would be expected to contribute to
the capital and/or operating costs in return for its
tse of the facility. The Walter and Eliza Hall
Institute and CSIRO Division of Biomolecular
Engineering (Sydney) have offered their services.
Other sources of expertise may be distributed at up
to three "nodes" within the NGIS. The Walter and
Eliza Hall Institute, CSIRO Division of Biomolecular
Engineering (Sydney) and The Research School of
Biological Sciences (ANU) are possible sites.

Capital costs of NGIS will be sought from
appropriate federal funding bodies. Operating costs
will also be sought on a diminishing scale for three
years. Access fees will be charged. A flat fee
{which could be as high as 3A10,000 per user account
depending on services offered) is simple to
administer and would cover a substantial portion of
operating expenses. A premium would be levied on
commercial users. (Source: ABA Bylletin, Vol. S,
No. 2, April 1990)

New GMAC guidelines

GMAC has now published the "Guidelines for
Small Scale Genetic Manipulation Work" which have
been under discussion for some time. These apply to
work involving culture volumes of less than
10 litres. Oepending on the nature of the work and
the perceived degree of risk, the work may be
rategorized as A, B or C, and different approval
procedures are detailed for each. The document also
deals with the role and responsibility of GMAC,
[nstitutional Biosafety Committees and Principal
Investigators as well as importation and
transportation of samples. The appendices cover
other relevant documents including other related
Australian guidelines and regulations, a list of
organisms known to exchange ONA by known
physiological processes, a Tist of GMAC approved

host/vector syvstems, instructions for completing
GMAC proposal forms, a Tist of some potent toxins,
requirements for work with live viral vectors,
procedures for work with hazardous fragments of DNA,
axtra information required for whole plant work,
requirements for physical containment leveis CI, €2
and C3, requirements for plant house levels PHI, PH2
and PH3, requirements for experiments involving
transgenic animals and animal containment facilities
Tevels C1 and C2, contact details for various
transport authoritias and a list of exotic organisms
whose entry to Australia is forbidden.

Copies of these Guidelines and the appropriate
proposal and assessment forms may be obtained from:
GMAC Secretariat, P.0. Box 2183, Canberra, ACT 2601
(Tel: (062} 57 3441). (Source: ABA Bylietin,
Vol. 3, No. 2, April 1990)

Microbial safety

A new "draft Australian Standard for Comment"
has been released by Standards Australia on Safety
in Laboratories. Part 3: Microbiology (Revision of
AS52243.3 - 1985). This document provides a good
guide to safe working practices in microbioiogy.

A1l biotechnology arganizations using microbiology
should be aware of this 3.olication. (Source: ABA
Bylletin, Vol. 5, No. 2, April 1990)

neticall 1ter 1i hrough the n

Australia's leading environmental pressure
group has called for legislation following
accusations that 53 genetically altered pigs were
transported to market and sold for human consumption
without proper approval. The pigs were not
dangerous to human health, but scientists at the
University of Adelaide and their commercial
partners, Metrotec, have been accused of
transporting the pigs without permission.

Both groups deny the charge and say that the
Australian Conservation Foundation has blown the
case out of proportion. The ACF says that moving
the pigs to market was equivalent to an unauthorized
release of a genetically engineered organism.

"The ACF has the objective of closirg down all
recombinant DNA research in Australia," said
Bob Seamark, an endocrinologist from the University
of Adelaide. The ACF is believed to be using the
case to push the establishment in Australia of a
national environmental protection agency, along the
lines of the American Environmental Protection
Agency.

The case has caused a furore both in Australia,
and worldwide. One of the main issues is whether
scientists should have their work controlled by
legislation or be expected to abide by the sort of
voluntary quidelines that exist in Australia.

Earlier in May, the Australian Government's
Genetic Manipulation Advisory Committee was due *o
debate the need for legislation. The secretary of
the GMAC, Vimala Sarma, said that guidelines were
preferable to legislation because they could be more
readily altered in response to the ever-changing
state of research into recombinant OMNA.

The committee will also consider the
possibility of recommending sanctions against the
university scientists and Metrotec. Government
funding for the research could be withdrawn on the
recommendation of the GMAC. The project has an
A$800,000 (£400,000) government grant, according to
the ACF.




Seamark is regarded as 3 world leader in the
development of -ransgenic animais. Since 1982, he
“as been using genetic¢ engineering technigues ‘o
breed 'eaner pigs that require less teed than ncrmal
pigs and grow more quickly. The "super pig" he is
developing is designed to achieve market weight in
17 ~eeks instead ot IS weeks., on 2 third less food.

The pig project involves adding to embryos
taken from a sow., extra copies of the gene
responsible for the production of growth hormone in
pias. The embryos are returned for normal
gestation. Some of the offspring grow faster

because they express oxtra amounts of growth hormone.

In April 1988, Metrotec transported 53 pigs to
the Mount Barker abattoir. They were the offspring
of a boar that had been aenetically altered. The
boar and these offspring carried the gene but did
not express it. The pigs were no longer required
for the project. They were regarded as safe ‘o
consume because they did not express the hormone
from the additional gene. ({Source: New Scientist,
12 May 1990)

European Cowmuynity
New Eyrgpean relgase ryles ratified

European Community environment ministers have
approved two directives controlling the use of
genetically manipulated organisms (GMOs). The
directives, opposed by leading European
biotechnology companies set out strict rules for the
use of GMOs in contained situations, and for
environmental releases. Member States have
18 months to impliement the directives through
national legislation.

All installations using GMOs must be
registered, but subsequent authorizations to work
with particular GMOs will depend on whether the
installation is a research laboratory or an
industrial plant, as well as on an assessment of the
risk the organisms pose to health. Industrial
plants will face tougher controls, and must obtain
explicii authorizations to work with "high risk"
{including pathogenic) GMOs.

Companies or laboratories proposing releases of
GMOs must provide an assessment of the environmental
hazards. Experimental releases will have to be
cleared only in the country concerned. but the
reiease of iive GMOs in commercial oroducts must be
referred to the European Commission and other member
States.

[f some countries object to specific products,
an arbitration procedure will come into play. but
authorization. once given, will apply to all

Community member States. (Source: Mature,
Vol. 344, 29 March 1990}
European firms support sequencing yeast genome

Sixteen Eurnpean companies that use yeast in
their business have agreed to organize a lnose
consortium to profit by mapping and sequencing the
genome nf baker's yeast - Saccharomycses rerevisiae.
furopean Tommunity representatives projected 3
"Yeast [ndustry Ptatform" to encourage the £EC's
newly launched four-year, $23.5 miilion programme %o
map and sequence the 1Hh-chromosome yeast Jenome.

"A realistic scenario for the Platform.” says
Alessio Yassarotti, manager of the project at EC's
Directorate of Science, R&D, Biotechnology Division,
"rould ronsist of interested companies contributing

an annual fee,
the sequencing
network ~ that
which data are

in return for privileged access to
data produced by *he 35 iaboratory
is, during the Tast six months in
not yet in the public domain."

The European Commuynity is financing *he
veast-genome—mapping endeavour, mainly throuqgh a
programme called SRIDGE - Biotechnoliogy Ressarch
Innpvation 3rowth in turope. [t has earmarked seven
miTlion ECUs (European currency units), equivalent
o $8.5 million, to fund the mapping and sequencing
of three or four new yeast chromosomes bv 1295.
{Extracted ‘rom McGraw-Hiil's Biotechnology
Newswatch, 19 March i990)

European bigtechnoliogy orogrammes and
developing countries

Biotechnology stimulation pregrammes of the
Furopean Community aim at making Europe
internationally more competitive. The interests of
developing countries, whose trade flows may change
as a -onsequence of these programmes, are often not
sufficiently taken into account. The purallel
programme of “Science and Technology for
Development” covers the same fields of technology,
but is hardly linked to the biotechnology
stimulation programmes BRIDGE, FLAIR and ECLAIR.

BEP and BAP

Since the beginning of the 1980s the European
Community (EC) has promoted biotechnological
research and training. Starting with the
Bigmolecylar Engineering Programme (BEP) in 1982 the
EC has Taunched several biotechnology stimulation
programmes. The main objective of BEP was to
contribute to the removal of bottlenecks that
inhibit application of modern biochemistry and
molecular genetics in certain sectors of the
agro-food industry and agriculture.

In 1965 the Biotechnglogy Action Programme
(BAP) was implemented. This programme was both a

continuation of BEP and an extension into new areas
considered as essential for the development of
biotechnology in the Community. The new domains
include enzyme engineering, application of genetic
engineering to industrial micro-organisas, in vitrg
testing systems, bio-informatics, etc.

The goal of the EC is to improve the
competitiveness of European industry and
agriculture, Although the financial vnlume of ooth
programmes is small in comparison with national
aftnrts in the various member Statec of the EC, *hey
plav an important role. Their emphasis is on
transnational co-operation in biotechnolagy RRD.
Thev are complementary to natignal activities, and
ran improve their effectiveness through hatter
ro-nrdination and a reduction of aqverlap.

BRIDGE

A follow-up to the BAP is the new researrh and
develaopment programme named BRIDGE (Biptechngiogy
Research for Innovation, Development and_Growth in
fyrope). This programme, which runs from 1990 unt!
i793, was approved by the Council ot Ministers nn
7 December 1989,

BRIDGE is subdivided, as was BAP, into *wn
actions: Action [ is for researrh and ‘training.
amphasiz. g transnational collaborative research.
This section is subdivided in four sectors:
information infrastructures, enabiing technalogies
{2.9. protein engineering), rellular biolngy and
pre-normative research (e.q. safety assessment).




Action I s for aczompanving measures of
"Concertation”: co-ordination of Commission
activities, concertition of member States®
activities. providing information. monitoring and
interpreting world-wide deveiopments. 2tc.

“LAIR and ZCLAIR

BRIDGE is very closely related to two more
downstream EC technology programmes, ITLAIR and
FLAIR. ECLAIR (Eyropear Jollaborative [inkage of
Agriculture and Induystry through Research) is aimed
at improving the interface between agriculture and
industry b way of pre—competitive projects based on
recent advénces in Tife sciences and biotechnoioqy.
This programme, approved by the Council of the EC in
Ffabruary, covers three bread themes:

Improvement of existing agricultural
products and development of new products for
industrial use ’n order to find new markets
and applicatiors:

Development of more selective and efficient
agricultural inputs, and more selective and
efficient industrial processing of
agricultural products;

. Development of integratec agro-industrial
projects, like total crop harvesting.

Quite opposite to traditional agro-industrial
relations where industry processes wha: agriculture
produces, demands from industry are the starting
point in the ECLAIR programme.

FLAIR (Food-Linked Agro-Industrial Research) is
wore than a biotechnology orogramme, it is dealing
w#ith all food sciences and technology. Support will
te given to research on food quality, nutritional
and health aspects, and safety and toxicoiogical
aspects of food. FLAIR was approved by the Council
on 20 June 1989.

Develgping coyntries

The Eurcpean Community is the largest importer
of products from developing countries, with
agricultural products making up a large part of this
trade. Therefore, it 15 important for these
rountries to know what impact biotechnology
applications will have on their exports to the EC.
The general aim of the £C biotechnalogy programmes
t0 enhance the EC's competitiveness mi, lead to
higher rates of self-sufficiency. This in turn may
Yead to less imports from developing countries. Ffor
instance, in the ECLAIR programme research is
proposed to make soya better suitable for the
Eurnpean climate. Thus, the outcome ~f these
programmes will have its effect on the “rade of
developing countries {in particular ‘rom Brazil and
Argentinag).

The interests of developing countries generally
are not taken into account in the bintechnoloqgy
programmes. Only in the Concertation oar* of BAP
some initiatives of interest for developing
countries were launched, like “he Seminar an
8iotechnology i1n Europe and Latin America for
industrial collaboration. Although in *he proposal
for the BRIDGE programme the relationship between
this proaramme and other R&D Community activities
Vike the programme Science_and Technology for
Jevelgpment is mentioned. *here seems to be listle
~o-ordination at project level.

This Tack of attention can be explained by ‘*he
differential phasing of programmes, e.q. ECLAIR and

SLAIR started in 1989, SBRIDGE and the new
AGRICULTURE programme have not set started, while
370 I was aporoved at the end of !3987. Thus. STD
tunds were laraely used up before the othe
proarammes were groperiy in progress. Co-ordination
should he improved in ‘he future.

The Commission has stressed at different times
that developments in European aagricuiture and
industry shauld not jeopardize developing countries'
interests. In a June 1986 Commission document it
was said that "if furope were to reduce
significantiy its dependence upon imports of
agricuitural raw materials, this would undoubtedly
have serious impacts on agriculture and the
economies (and, hence, possible land use and
environmental deveiopments) in developing
countries. It is therefore necessary (in parallel
with our own evolution towards the new
agro-industrial phase of our own deveiopment) tq
continue and reinforce existing Community effarts to
assist these countries to improve their agricuiture
and to secure environmentally sustainable rural
development. Biotechnology may weil be able to
contribute substantially to these aims."

Science and technology for develgpment

When talking about developing countries'’
interests in relation to EC technology stimulation.
EC officials refer to the Science and Technol
Develgpment (STD) programme. This programme has
been set up in order to support scientific
activities for “he benefit of developing countries,
by means of joint research contracts.

The first STD programme was launched in 1983
and covered the period 1983-1986. The programme
concerned two areas of work of vitai importance for
develoning countries: agriculture and health. This
first STD prograsme was ailocated 40 million ECU and
fininced 411 research projects.

For the period 1987-1990 a second STD was
approved in December 1987. This prngramme covers
the same areas as its predecessor: "tropival and
subtropical agriculture”, and "medicine health and
nutrition in tropical and subtropical areas”. This
second 37D programme, which was allacated 80 milliion
ECU, has the explicit objective of strengthening
scientific capacities ir third world countries
through the forging of closer links between
Taboratories in the North and the South.

Bintechnology, of course, is a major technn.ogy
'n both subpragrammes, *trnoical agricyltyre and
hea'th and nutrition. However. biotechnalnay i5 ~ *
evpiinitly menticned in the programme juidelines fcr
3TN-C. which is dealinag ~i*th 3 brnad range ot
tarnnnlogies important to develaping reountries,

One may expect clnse interactinn between 57D-2
and orogrammes like ECLAIR and FLAIR since the
Tatter two are dealing with very similar
verhnologies and fields of application tagricultyre
and fnod orocessing). Particularly in rhe fiold of
aqricultyral biotechnology research aptions for
integration of these programmes dn exist. However,
such inteqration does not accur, although 3l these
pragrammes were conceived ans are mnanaged by the
same Directorate-General of the Commissinn +0G (II:
5cience, Research and Development:.

Integration of science and techanlingy
programmes for Curnpe and those for developing
countries '3 aven more necessary as the develnpment
aap between North and South will probably increase
1n the next 15-20 years. Intensirfying the use nf




science and technalogy “n the sconcmiss gt tha
tnqustrialized countries may iead ‘o0 more unequal
2xchange between the Morth and ‘he South. Morsgver.
the growing impartance ot biological diversity as a
eraraquisite for agro-industriai development g ask ng
“or not fust a Zyropean but a aiopal actisn n
scientific, tachno’ogicai and industria‘ devalgoment.

Science and technology for develooment
Outltne of Programme

AL Subprogramme:
agricultyre

Tropical and subtropical

1. improvement of agricuyltural oroducts:

- {rop production:
crops:

food and agro-industrial
crop genetics; crop protecting:

- Livestock oroduction and fisheries:
stock-farming: animal genetics and
reproduction: wveterinary medicine:
intand fisheries, aquaculture:

sea and

- Improved forestry production in both humid
and arid areas.

2. Conservation and better use of the environment:

- Appraisal of resources: water resources and
their use, soil management and protection:
better management of fragile environments.

3. Agricultural engineering and post-harvest
technology:

~ Agricuitural engineering/mechanization:
product conservation and processing.
.
4. Production systems:
- Crop systems; production systems.

B.  Subprogramme: Medicine, health and nutrition in
(subl)tropical areas

1. Medicine:

~ Infectious tropical diseases:
parasitological, bacterial, viral and
mycological diseases:

~ MNon-infectious tropical dieseases:

genetic
disorders; acquired diseases.

2

Health:

- Health services: operational rasearch.
arganization. management and models:

- Environmental health: water—related diseases;
- Traditional medicine: medicinal plants.
Motrition:

- Hutritional deficiencies:

~ Impact of agricuityral, food and
soCin-economirc strategies on nutrition:

- Relationsnips hetween praduction, storage
systems. faod habits and state of health of
the popylation:

- Bijy-availaniitsy sf nutriants.

‘lew rramework programme

In the new framework programme of Communt vy
ictivities in the field of research and
technoiogical development :12990-3904), 714 miil:gn
STU ~i11 be devoted to the Life Sceences and
Tachnologies programme. wWithin the Tatter
T*1 miliion SCU will be spent an rasearch and,
development in life sciences ang technologies for
developing countries. EZmphasis is nlaced on
tronical agricuiture :integrated management of
agricultural resources for reducing ‘ood shortages -
in regions at risk whilst protecting the
2nvironment! and on tropical health research
r2fforts are concentrated on new steps to combat
some major tropical diseises:. -

The Commission has stressed its dedication
towards intearation of the constituent orogrammes
within the total framework programme. 5o far,
oniy the financial aspects of ‘he new framework
orogramme have been approved: S.7 miilion ECYU for
the total programme (Council decision of
15 December 1989i. whether the grojects for
developing countries will be more integrated with
those ‘ur oiotechnology and those for agriculture
is sti1l to be seen.

For more information on the biotechnology
programme: of the European Community contact:
Or. Mark Cantley, Concertation Unit for
Biotechnoloay in Europe, Commission of the
European Communities, Rue de la Loi 200, B-1049,
Brussels, Belgium. (Source: Biotechnology and
Develgpment Monitor, No. 2, March 1990)

F H ubli f German

fRG ¢1 in ne law

The FRG's planned legislation covering work
with genetically manipulated micro~organ‘sms has
taken its penultimate step.

The bill, redrafted by the health ministry
after its rejection by the upper house of
pariiament. the Bundesrat. last summer, has now
passed the lower house, the Bundestag. It is
scheduled to be debated a¢3in on 11 May by the
Bundesrat, which had demanded more than
250 changes to the original draft. I[f passed by
the Bundesrat the Taw -suld take 2ffect on | July.

While the German leqizlation will regulate
industrial oroduction and research work with
aenetic technolngies, it will not appls *o
Juestions of genome analysis nr genetic tharapy.
The release of maninslated micra-arqanisms intn
the anvironment will continuye to he subject tn
approval by the federal health agthority,

The federal states will -natinuye to have
responsibility for approving new plants ~orking
#ith genetic technologies. The hill stipylates .
*hat 3 decision must be made within threo months.

‘Source: Eyropean Chemical Mews, ) April 1990)
ychering plans %o benst_bintechnglagy by .
Lodgn ‘takegver

Schering has announced plans 'a acquirae 15
hintechnoingy firm Codon, hased in south
5an Francisco, for an undisclosed sum.




The acaquisition. which “3s heen apboroved oy at’
2f Coden's administrative units and by the majority
of tts shareselders. °s 2xgpectz2a %o de compleced
#tthin the ne.t few weels.

Far Schering, the takeover at Zodon. ~i*h wnich
it has co-ooerated in “he past, wiil represent 3
first stap tgwards what is planned %o be a
"ronsiderable :xoansion” of its biotechnology
activities, the rompany said. According %o a
spokesman, the acquisition of Cadon w11l help the
West Berlin-based pharmaceuticals and agro-chemicals
major to gain a foothold ir the important US genetic
engineering sec.or and will allew it to shape the
business accarding to its needs.

Codon, ~hich ompliovs 100 peopie and specializes
in the development and production of proteins for
human and veterinary drugs, holds patents for an
anti-coagulant protein. in wnich Schering is
particularly interested. (Source: European
Chemical Hews, 14 May 1990)

France

Mew company *to exploit technigye

France's Centre Natignale de Transfusion
Sanguine has set up an affiliate company to exploit
3 technigue of introducing therapeutic chemicals
into red blood cells. Novacell, located in Tours,
daims to develop the technology which, by the
introduction of drugs or enzymes, could be used to
improve the oxygenation of tissues, fight Teukaemia
and boost the detoxification of alcohol in the
biood. It is developing two projects: one
increasing the afficiency of the blood’'s oxygen
potential, and another using cells as vec*ors for
‘mmunomoduiators, suppressants ard vaccines.
{Source: Zuropegn Chemical Mews, 2 Aprii 1990)

Japan
Government bigtechnology funding

Government finding for biotechnology R&D
totalled about 3600 million in 1989. The government
biotechnology policy has emphasized government/
industry collaboration through research
associations, independent research groups and
projects involving government, industry and
university researchers. Government/industry
biotechnology R&D pregrammes received 327.8 million
in funds in i389. Agriculture and food processing
R&D received 522.3 million; energy and bulk
chemical R&D. 310.3 million; pharmaceutical R&D,

38 2 million; waste treatment R&D, $17.4 million;
the ERATO programme, 3$10.4 million: and the Protein
Engineering Center programme, $R.2 mi1lion., About
80 per cent of Japanese biotechnology R&D is funded
by the private sector. Japanese biotechnology firms
are moving towards international activities,
primarily through joint ventures and acquisitions in
foreign markets. The activities open foreign
markets to Japanese products, and they give Japanese
fims access to products developed by foreign
companies. furrently, Japanese pharmaceutical
export sales account for only 6 per cent of total
sales. The top 11 Japanese pharmaceutical companies
spend abcut 3.7 per cent of sales on R&D, a mych
lower perrentage than Western pharmaceutical firms.

(Source: Technplogy Update. 7 April 199M
Rice genome

Japan is planning a long-term international
project tn map the rice plant's qgenome If
approved, the project will begin in 19y’ and extend

«

intg the next rantyry. inveiving resagrehers
thrauchaut isia.

Juring its first 10 vears, the project ~il1 aim
o tgentifv 1.030 chremosomal marwer enes and
develop methods %2 "ntroduce new genes ‘nto specific
plares. Researchers will then “urm 9 sequenrc-nq
the more than 00 mniilica base pairs w~hich maxe o
the genome.

The Rice Genome Touncil, drawn “rom
universities and nationai researzh institytes. met
to plan the scheme. The project is 'ikely %o ain
suppart: rice farmers make up ‘he moust oowerfyl
caiitical constityency in Japan. lapan's
state-owned Japan Tobacco ‘27! and Belgium-based
Plant Genetic Systems (PGS} are to coliaborate an
the development and commercialization of geneticaily
engineered hybrids of rice. Research will be
carried out at a PG5S and JT's plant imorovement ang
genetic research centre. Since April 1989 JT has
held a 12 per cent stake in PGS. (Source: ‘ew
Sciertist. 10 February 1590 and Curgpean Chemical
Hews. 7 May 1990)

Norway
Norway backs bigprotein prgject

A Norwegian consortium, which includes
pharmaceutirals group Hafslund Nycomed, Statoil and
venture capital company Norsk Vekst, is behind a new
project to invest in the production of a bioprotein
from natural gas. The process is being developed by
Danish firm Dansk Bioprotein.

The bioprotein under development has a singie
cell structure anu a prorein content equivaient %o
that of fishmeal. Dansk Bioorotein has deveioped
the production technique, which uses bacterial
cultures to convert methane gas into biomass with
70 per cent protein.

The consortium has described future market
prospects as "highly promising”. [t is expacted
that the oroduct will be aimed primarily at the €is
feed, sea farm and aquaculture industries, providing
a new outlet for use of Statoil's substantiai
natural gas reserves.

The consortium plans to acquire a 56 per rent
holding in Dansk Bioprotein with an option to raise
joint ownership to /0 per cent within 3 .wo-year
period.

The initial investment is Dkr 30 million,

The consortium is considering ar i1nvast=eat in
a bioprotein production facility at Statoil's west
coast natural gas processing terminal at <arst,.

Any decision to invest will be tied *o economic
factors and conditional on the successful
development of the bioprotein orocess for commercial
utilization. [(Source: E£yrqpean Chemical ‘lews,

7 May 1990)

Sweden

Special permit needed for cyltivation g9f qene
mgnipyulated clants

The qrowing of plants changed ~ith the aid of
gene technology will in rthe future require 3 special
permit, according to a decision by the Swedish
Government. Permits will be issued by the MNational
RBoard of Agriculture after consultation ~ith the
Jeleqgation for Rerombinant-OMA and the Nationai
Environment Protection Board.




The Board of Agriculture is to make a risk
assassment before any permit can be issued. Should
the cultivation involve risks to ihe environment a
permit is not granted, as will be the case if the
genetic variety of nature is threatened, it is
stated. (Source: SIP, March 1990)

Bijscientific research centre opened near
Stockhelm

A new research centre for biosciences was
officially inaugurated by King Carl Gustaf at
Huddinge, a Stockholm suburb, in February. Called
Novum and located adjacent to Huddinge University
Hospital and the southern campus of the Karolinska
Institute, which includes a dental college, the
centre is said to be the largest research and
development venture ia the fields of biotechnology

and medical and dental technology 'n northern Europe.

Among the Novum partners are: the Centre for
Biotechnology (CBT), created five years ugo by the
Karolinska Institute, th» Stockholm County Council
and the business communic.y and already one of
Europe's major research centres in its field; the
Centre for Dental Technology and Biomaterials (CDB),
specializing in diagnostic and therapeutic methods
in dentistry and health care; and the Centre for
Nutrition and Toxicology (CNT), intended to create a
link with molecular biology research.

The commercial partners include Karo Bio AB, a
company developing pharmaceuticals and diagnostics,
notably steroid hormones, drugs against
osteoporosis, and new systems for protein
administration, and Kabi Invent AB, a development
company in the Kabi Group creating new products
aliowing safer and simpler use of drugs.

Novum also houses two medical research
institutes, one for medical nutrition and one for
medical technology. The former is
cross—-disciplinary and covers such specialities as
endocrinology, biochemistry, toxicology and cancer
research. NutriSystem AB is currently building the
first nutritional laboratory of it- kind, where the
nutritional content of foodstuffs will be analysed
using computer technology. Its kitchen will then be
able to chan?e components while retaining the
culinary qualities.

Novum research centre vill be part of a large
research village and some of its institutions will
be included in a pianned university for the
Sddertdrn region. The next centre now taking form
is called Bruket and has its architectural roots in
the tradition of the Swedish "bruk®, a small rural
community grouped around an iron- or wood-processing
mill and its maror. [t will encompass some
14,000 sq. m of offices, laboratories and workshops
and will open in 1991, (Source: SIP, March 1990)

Switzerland
Ciba seeks biotech approval

Ciba-Geigy /Basel) has applied for permission
from regional authorities to build an $80 million
biotechnology research and development centre in
Basel. The Biotechnikum will employ about
100 people when it comes on stream at the end of
1992, and house research laboratories and a
development plant to make a number of substances
using fermentation techniques. These will include
antibiotics, interferons for viral infections in
humans and animals, hirudin and fibrinolytics for

preventior. and dissolution of blood clots, and
elastase inhibitors to fight lung disease. A
response from cantonal authorities is expected to
take several months as protesters have filed
hundreds of formal objections to the biotechnology
centre. (Source: Chemical Week, 7 March 1990)
United Kingdom

K Geneti F big-information

The public were nol told about a plan to make
bread with genetically engineered yeast until after
the go-ahead had been given for the commercial use
of the yeas:, says the UK Genetics Forum.

On the same day (1 March 1990), the Government
confirmed its refusal to write provisions for public
access to information on genetically modified
organisms (GMOs) into the Environmental Protection
8i11, dubbed the "Green Bill".

Although the Government has announced its
intention to set up public information registers,
the quality and quantity of information will be
entirely at the discretion of the relevant Secretary
of State.

The UK Genetic Forum has repeated its call to
the Government to set up a Genetic Madification
Commission, in addition to the committee that will
grant approvals for genetic modification experiments
and products. The Commission, the Forum argues,
should be a public forum for the discussion of the
far-reaching implications of genetic technologies.
It should include representatives of a broad range
of interest groups, including environmentalists,
consumers, the churches, health specialists and the
biotechnology industry. Details from:

Nick Rowcliffe, UK Genetics Forum, on 01-278 7624.
(Source: Biotechnology Buylletin, Voi. 9, No. 3,
April 1990)

i r ver i

The British Government is refusing to back down
in the face of demands for access to infnrmation on
genetically modified organisms, despite major
concessions on public information concerning most
other aspects of pollution. This anomaly has
emerged as the Department of the Environment's
"Green Bi11" reached a critical stage in parliament
this week.

MPs are in the process of debating a series of
amendments to the Environmental Protection Bi11.
Amendments already accepted by the Government
represent a major breakthrough in the amount of
information made public on almost ail industrial
pollution. Those still under debate will, if agreed
as expected, mean the Government has now conceded
that lccal authoriiies should hold registers of all
contaminated land in their administrative areas.

The pollution registers will be kept by
ragulatory authorities such as Her Majesty's
Inspectorate of Pollution, the National Rivers
Authority, and local councils. But the products of
genetic engineering have been Teft out of this
process.

Instead, the Government has handed to ministers
the right to decide how much information on the
rciease of these organisms to make public., The
Oepartment of the Environment says it would "proceed




from a presumption in favour of releasing
information”, but may decide "judiciously to Timit
the information as circumstances dictate”.

(Source: MNew Scientist, 5 May 1990)
Unit f ri
ing bi hnola nie i he I[BA

The resignation of Genetics Institute and Cetus
Corporation from the Industrial Biotechnology
Assaociation (IBA), following shortly after the
withdrawal of another member, the Upjohn Cowpany, is
seen as a major loss to the association. Both
companies to leave were founding members of the [BA
in 1981 and are prominent in the industry. In a
letter to Richard Godown, president of the IBA,
Robert Fildes, president and chief executive officer
of Cetus, stated that "the IBA has too frequently
become the mouthpiece for a few companies whose
positions do not represent those of all the
members”. The final straw seems to have been a vote
taken by board members on 21 February to oppose
changes in the 1983 Orphan Orug Act, as well as to
support 3 bill now before a House of Representatives
subcommittee, which proposes to strengthen US patent
protection for genetically engineered products
against unfair foreign competition.

The Orphan Drug Act was designed to provide tax
incentives and a seven-year marketing monopoly in
the United States to companies developing drugs for
rare diseases affecting fewer than 200,000 patients.

Alsc at issue is the "Boucher bill", intraduced
by Representative Rich Boucher (Democrat,
Virginia). The bill would provide the International
Trade Cosmission with the authority to exclude
foreign products made using a host cell, ONA
sequence, or vector patented in the United States,
closing what the bill's sponsors believe to be an
unfair legal loophole.

Genetics Institute would be affected by the
legislation, as it would prevent the importation
into the United States of its EPO product, which is
produced in Japan by its licensee, Chugai

Pharmmaceuticals. (Source: Natyre, Vol. 344,
S April 1990)
Transfer study expands

A subcomittee of the US Recombinant ONA
Advisory Committee (RAC) lifted restrictions on the
number of patients for a key gene transfer trial,
but postponeo a decision on an spplication for the
first gene therapy experiment.

At the meeting of a subcommittee of RAC,
members voted unanimously to 1ift the cap on patient
numbers, now set at 10, for the continuing gene
transfer study of patients with widespread
melanoma. Although, in principle, the
patient-number limitation has been removed, the
Institutional Biosafety Committee (IBC) of the
National Institutes of Health (NIH) has requested a
trmporary cap of S0 patients.

The study, sanctioned in January 1989 after a
lengthy federal review process, is a joint effore
between W. French Anderson of the Heart, Lung and
Blood Institute and R. Michael Blaese and
Steven A. Rosenberg of the Mational Cancer Institute
(NCI). [t involves readministering interleukin-2-
stimylated T-lymphocytes marked with the gene for
neomycin resistance to patients from whom the cells

w=ere isolated. Although the gene confers no
therapeutic benefit, it allows the researchers to
track the cancer-killing tumour-infiltrating
Tymphocytes (TIL) in the patient's body. So far,
six of the 10 patients have been tr2ated, with data
on the first five submitted to the New Englang
Joyrnal of Medicine. The TIL appear to "home" to
the tumour site, but whether this co-relates with
anti-tumour activity has yet to be determined.

Now that researchers have established that the
aqene transfer protocol is safe, they hope to
introduce genes of therapeutic value. such as tumour
necrosis factor and interferon. Rosenberg will be
submitting the next phase of the TIL protocol for
review within two months, but because the
subcommittee and the RAC meet infrequently the
protocol will be subject to delays of six months or
more. (Extracted from Natyre, Vol. 344,

S April 1990)

Pilot plant for University

Pennsylvania State University has opened a
bioprocessing pilot plant at its University Park
site, with a view to offering expertise and
equipment to mov- biotechnology nto mass
production, a university spokesman says. The pilot
plant's first customer is Bio-Protecus, a Reading,
Pa. company that is looking at biological methods of
waste disposal.

The rationale for the uynit is that small- to
medium—sized companies developing new products
cannot afford the capital investwent necessary for
their own pilot plants. (Source: Chemical
Marketing Repgrter, 21 May 1990)

Heal ri v f milk h n
Complaints by small dairy farms that a
genetically engineered hormone designed to boost
milk production could put them out of business has
Ted two US states temporarily to ban the product.

The governors of Minnesota and Wisconsin signed
legislation that places a ban until mid-1991 on the
sale or use of bovine somatotropin (BST) in the two
states, which, combined, produce 20 per cent of the
United States’ milk. Wisconsin Governor
Tommy Thompson said that the ban would allow
“additional farmer and consumer education” without
hurting the state economically. Vermont's
legisiature last week rejected a similar proposal.

Ooponents of the hormone claim that it
encourages overproduction, which would flood tre
market and eventually drive out small dairy firmers.

Health worries remain an issue in the dubate.
Although the US Food and Orug Administration (FDA)
says that its studies show that the harmone presents
no danger to the public, i* has not yet published
the data behind that claim. Beyond any possible
impact on humans, BST appears to shorten the life of
the cow. Although milk productinn can rise 10 to
25 per cent "cow burnout" can cut reproductive
life-spans by a third, he says.

Four biotechnology companies - Monsanto,
Eli Lilly, American Cyanamid and Upjohn - have spent
more than $500 million in developing the drug. Byt
BST has been plagued by public oppnsition and
controversy since field trials began in 1985. Last
year 2,500 US supermarkets agreed to boycott
BST-produced milk. Until FDA approves B8ST for




general sale and use, which the agency plans to do
early next year, the supermarkets say they will not
sell the milk. (Source: MNatyre, Yol. 345,

24 May 1990)

n joint ventyr nogun

Consolidation within #* _ biotechnology industry
continues apace with the ar.ouncement this week that
US-based Genetics Institute is entering into a joint
ventyre with Yamanouchi Pharmaceutical Company Ltd.,
one of Japan's largest drug companies. The two-part
agreement involves the formation of a separate
company for the commercialization and marketing of
Genetics Institute's genetically engineered bone
morphogenetic proteins (BMPs) in Japan, and the
setting up of a partnership to support the

development and commercialization of BMP's worldwide.

As a result, Genetics Institute is likely to
become the first US biotechnology company to
establish a direct marketing presence in Japan. In
the agreements, Genetics Institute will retain
worldwide manufacturing rights and US marketing
rights to its BMP products, and will receive a
50 per cent share i *“o nrofits from the sale of
its BMPs in Japan. (dour... Natyre, Voi. 345,

24 May 1590)
C. RESEARCH
Research on human genes
thical dil voi b n

unfertilized eqgs

A new way of preventing the birth of children
with severe,genetic diseases, while avoiding some of
the ethical difficulties associated with looking for
genetic defects in fertilized hunan embryos, has
been developed by researchers in London.

The technique, developed by Marilyn Monk and
Cathy Holding of the Medical Research Council's
Mammalian Development Unit in London, would enable
researchers to test the unfertilized eggs of a woman
known to be the carrier of a genetic defect.

Only “noc2 eggs found by such a test Lo be free
of the disc2se-causing gene would be fertilized. As
a result, this approach may obviate the need for
diagnostic procadures on embryos.

A separate group of research workers at the
Hammersmith Hospital in London recently announced
that they had successfully tested eight-cell human
embryos for specific genetic diseases. They removed
one cell for tests, without damaging the rest of the
embryo.

Analysing the genes of an unfertilized eqg is
more difficult, since it is a single cell - and the
removal of its DNA would kill it. Monk and Holding
have exploited the fact that there is a source of
expendable ONA in a celluiar element called the
first polar body. When an egg cel) matures, the
chromosomes it contains double and then separate;
one set of chromosomes is then ejecteo from the eqq
as the first polar body.

[f a woman is the carrier of a defective gene,
then the mutation will normally occur in the
chromosomes either in the polar body, or in he
egg. [n other words, the polar body contains
genetic information not only about itself, but also
about the egqg.
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The presence of the mutation in the polar body
will indicate that the egg is unlikely to be
carrying the defect, say the researchers.
"Conversely, .f the polar body is normal, the eqg is
probably defective and should not be fertilized."

The only complication is that a chromosomal
rearrangement called "crossing over" may have
happened. In this case, the polar body will have
one copy of the defective gene instead of two.
This would indicate that the eqg has a S0 per cent
chance of transmitting the defect "and again
should not be fertilized,” say Monk and Holding.
At present, the polymerase chain reaction cannot
distinguish between the presence of one or two
copies of the mutated gene. (Source: New

Scientist, S5 May 1990)

Cephalon fings Alzheimer plaque enzyme,
synthesizes inhibitors

After isolating the enzyme that causes
formation of plagque in the brains of
Alzheimer's-disease patients, Cephalon, Inc. has
designed inhibitors to it, which it plans to
clinically test within two years. Cephalon senior
scientist Robert G. Siman has purified to
homogeneity the "clipsin” enzyme (Chymotripsin-Like
Protease activity) that cleaves the amyloid
precursor to the beta-amyloid peptide that makes
up a major component of Alzheimer's plaqua. Siman
and Harvard Medical School co-worker
Robert B. Nelson found clipsin was three times
more active in the brains of Alzheimer's victims
than in normal neural tissue.

Based on a partial "absolutely unique”
amino-acid sequence rr clipsin, Cephalon
scientists have biosynthesized peptide inhibitors
to the enzyme, which are effective in vitro at
concentrations as low as 10 nM. (Source:
McGraw-Hill's Bigtechnglogy Newswatch,

19 March 1990)

Protein_isgl h revents infl ign

Synergen has isolated a protein that can
prevent inflammation. The inhibitor might
eventually be developed as an anti-inflammatory
drug. The protein binds to interleukin-}
receptors. If [L-1 binds to the receptor, a
series of reactions are triggered, causing
inflammation of the surrounding tissue. This is a
factor in rheumatoid arthritis and organ
transplant rejection. The IL-1 receptor blocker
was isolated from white blood cells. Oecoding the
protein's structure has allowed implanting the
proper genetic sequence in bacteria to produce the
protein. Tests in rats show that the compound
prevents swelling and inhibits cartilage
degeneration resulting from injury-induced
arthritis. The compound produced no toxic
reactions or clinically significant immune
suppression. Human clinical trials will begin by
end-1990. Even if the compound itself is not
clinically useful, it should help with the
development of other anti-inflammatory drugs.
{Extracted from Science News, 27 January 19990;

Insyli ne identifi

A French research team has identified the
structure of a gene sequence which contributes to
the development of diabetes. The team from
{nstitut National de la Santé et de 1a Récherche
Medicale (INSERM) claims that post-n=%23l diagnosis
of the insulin diabetes is now possible.
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The condition, also called juvenile diabetes,
is ore of the most frequent endocrine diseases
affecting children. Its main feature is atropny of
the pancreas.

Studying some 50 diaoetics and 73 non-diabetics.
INSERQM identified the gene responsibie for
sensitivity %o diabetes, using DNA ampiification
technology. The identification could be important
for prevention or cures of the disease and suggest
ways of identifying genes responsible for other

auto-immune conditions. (Source: Eyrogpean Chemical
News. 7 May 1990)
[} r r_gen lon

Scientists at the Jonas Institute in La Jolla.
California, have recently identified the gene which
instructs the brain cells to synthesize a protein
cailed glutamate receptor. The scientists hope the
discovery can Tead to a method of reducing the
damage caused by glutamate overstimulation during
strokes. Glutamate is the main chemical mediator in
the brain and is believed to influence epilepsy
seizures, strokes, learning and memory. [n strokes
and severe epilepsy, damaged cells release glutamate
in such profusion that it excites neighbouring cells
to self-destruct. (Source: Eyropean Chemical News,
23 April 1990)

ncer ()]

The discovery of a mutant gene in lung tumours
could offer new possibilities for treating lung
cancer.

Scientists have Tong suspected that some people
have a genetic susceptibility to lung cancer. Now,
a2 team from the Imperial Cancer Research Fund and
the John Radcliffe Hospital in Cxford have found
high levels of a mutant form of the so-called p53
gene in cells from lung cancers. The p53 gene is
normally a tumour suppressor. The mutant appears to
be]?bsent from normal cells or other types of tumour
cells.

The team believes the findings make possible
"new therapeutic approaches” to lung cancer.

(Source: New Scientist, 31 March 1990)
Genetic link to alcoh _ism

Researchers at the University of Texas Health
Science Center at San Antonio (UTHSCSA) and at the
University of California at Los Angeles are the
first to demonstrate a specific genetic
predisposition to alcoholism as reported in tne
Journal of the American Medical Association. The
presence of a gene that serves as a receptor for
dopamine - a chemical in the nervcus system - was
found in 77 per cent of brain tissue samples from
cadavers of alcoholics. This gene, D2 Dopamine, was
found in only 18 per cent of tissue samples
collected from non-alcoholics. The researchers
stress that not everyone with this genetic pattern
is a candidate for alcoholism; and that other genes
and environment may play roles in this disease. For
more information, contact Xen Slavin, or
Oeedee Donohue, Oublin-McCarter & Associates,
512/227-0221. (Source: Bi LA Antoni

i hngl News & [nf ign, April 1990)

The growth of hgpe

Scientists at the University of Zurich have
found a way to make severed narves in the brain and
spinal cord grow again. Although most asther nerves

regenerate naturally, 3il previous attempts to make
the nerves of the central nervous system grow again
have failed. The Swiss technique has so far been
demonstrated only in animals, and the regrown nerves
have not yet been shown to be fully functional. B8ut
if all goes well similar techniques may be used in
perhaps seven or eight years' time to help people
paralysed below the neck or waist to walk again.

Dr. Martin Schwab and Dr. Lisa Schnell of the
Institute of Brain Research at Zurich, succeeded
where many others failed by trying a new approach.
Others have identified nerve—growth factors, which
stimulate the growth of peripheral nerves, and have
used them to try to make severed spinal nerves
regenerate. Or. Schwab and Or. Schnell discov: red
that the reason why this did not work is that, as
well as natural growth-stimulating factors. there
are also growth inhibitors in the spinal cord.
These prevent regeneration even when growth factors
are added.

Or. Schwab and Dr. Schnell made antibodies
against the two nerve-growth blocking factors they
found, using the monoclonal technique in which the
antibodies are produced artificially in laboratory
cell cultures. Then they cut nerves in the spinal
cords of rats and grafted living cells from the
cultures producing the antibodies into the site of
the injury. The cut nerves grew again rapidly, to
at least half the length of the rat's spinal cord,
11 millimetres. They found that the nerve-growth
inhibiting factors are produced by cells surrounding
nerve fibres, called oligodendrocytes. When these
cells were heavily irradiated so they could not
produce inhibitory substances, nerves regenerated
even more rapidly than when the antibodies were
used.

It wi1l be a while before similar techniques
can oe tested on people. First it has to be shown
that the new nerves work properiy. Then it has to
be shown that they grow in exactly the right
places. Work on other species suggests that they
will. [In fish and amphibia severed spinal nerves do
regenerate normally. It seems likely that mammais’
nerves also have the capacity to do so, but that it
has been masked by the inhibitors.

The Swiss team is now investigating the
possibility of using molecules smaller than complete
antibodies in the hope that they would block growth
inhibitors but be easier to use in treatment. They
are also planning to combine the use of antibodies
or other blockers with growth-stimulating
substances, and "bridges” of tissue implanted to
help regenerating nerves grow to the correct
targets. Or. Schwab thinks there may be up to
10 years to go before doctors could use such
treatments with confidence. But the hope of helping
some people out of their wheelchairs is there.
(Source: Th ist, 17 February 1990)

Research on animal genes

Tran nigc mi iyl

carcinggenic substances

Researchers at tke TNO Institute for
Experimental Gerontology (the Netherlands) recently
made a transyenic mouse which has a bacterial gene
(lacZ gene from the €, coli bacteria) in all ivs
cells integrated on a certain chromosome. The
bacterial gene is introduced into the nucleus of a
fertilized e?g cell by microinjection. This
injected cell is then implanted in a pseudo-pregnant
mouse (a mouse which has mated with a sterile




male). The offspring will have a fragment of the
foreign ONA in all their cells, including the
reproductive cells. The foreigr. fragment will
therefore also be passed on to future generations.
The iacZ gene is situated in a so-called shuttle
vector and can easily be recovered and transferred
to bacteria.

One of the properties ov the lacl cene is that
it transforms a certain substrate svbstance, called
X-gal into a blue substance. So, f X-cal is added
to the bacteria's nutrient medium, this
discolouration wili point to the lacZ gene heing
present. However, when the manipuiated genetic
material of the mouse has been exposea to a
carcinogenic substance, sutations will have taken
place in the mouse DMA and therefore also in the
bacterial gene in that ONA. This is manifested by
the fact that after the lacZ has been recovered and
added to a bacterial culture, there is no blue
discolouration of X—gal. This can easily be
determined visually: the small patches of lysed
bacterta (plaques) do not turn blie, but remain
colourless.

To test the effectiveness of the new method,
the transgenic mice were exposed to different doses
of the carcinogenic substance ethyl nitroso
urea (ENU). After returning the bacteriai gene to
the bacterial cultures, it appeared that colourless
plaques did indeed develop in the animals treated
with ENU, varying from 1-3 per 100.000 plaques for
the smallest ENU dose to approximately 10 for the
largest dose. From the reference animals only
blue-coloured plaques were obtained.

The transgenic mice offer great advantages for
carcinogenic research. [t only requires a few
animals, because the frequency of the mutations in
each treated animal is approximately the same.
Consequently, there is a minimum chance of
overlooking a certain carcinogen because it did not
cause any mutations. [t is therefore not necessary
to use many experimental animals and/or large doses
of substances to be tested for carcinogenicity.

The TNO researchers believe that the
application of the transgenic mouse model will in
the long run contribute to a large reduction in the
use of experimental animals. However, before that
sta?e is reached, the reliability of this methad
will still have to be tested thoroughly using a
large number of known carcinogenic as well as
non-carcinogenic substances.

TNO has reached an agreement with Hazleton
Laborataries Corporation, USA, giving Hazleton
Laboratories the exclusive rights to commercialize
the transgenic mouse model. (Source:

Applied Resegrch, No. 28, December 1989)

lon 1

The quest to produce the perfect sheep has
moved a step closer with the birth of the world's
first cloned merino lambs in the Adelaide Hills,
‘ystralia. Researchers from the sheep industry and
Adelaide University have developed a technique known
as nuclear transfer, allowing 16 cloned lambs to be
produced from a single ferti?ized eg9.
Adelaide-based Australian Sheep Artificial

Breeders (ASAB) has linked up with farmer-businessman

[an MclLachan, and Haddon Riq stud at Warren, New
South Wales, to further develop the technique.
Together they have established the biotechnology
firm Emtech Pty Ltd. The company believes that
cloning could be commercially viable within two

years. following the success of the initial trial.
This involved implanting 20 ewss and resulted in the
birth of two non-identical clcned lambs fron
separate experiments. A fyurther 40 ewes have since
been implanted. Nuclear transfer invglves isolating
the cells of an embryo at the I6—cell stage and
placing them into unfertilized eggs which have had
their nuclei rewoved. The result sheculd be 16
identical embryos ready for implanting into
recipient ewes. Details from: Or. Alan Cotton,
managing director, Australian Sheep Artificial
Breeders, 288 Melbourne Street, North Adelaide.
South Australia 5006. (Source: Bigtechnoiogy
Bulletin, Vol. 9, No. 3, April 1990)

Nak le r k it in the famil

Genetic fingerprinting has shown that members
of a naked mole rat colony are so similar
genetically that it iz as if brother mated with
sister for 60 generations. Naked mole rats are
rodents that live very much like the social
insects. Zoologists have long known that their
colonies are composed of close reiatives, but
the degree of genetic uniformity has surprised
them.

Two teams of researchers hav bern studying the
genetic material of naked mole rats. Hudson Kern
Reeve and his colleagues at Cornell Unive.sity, New
York State, and Christopher Faulkes and his
colleagues at the Institute of Zoology in London
have independently discovered the amazing uniformity
of naked molie rats. The discovery sheds important
light on how the society of naked mole rats could
have evolved.

Both research groups subjected naked mole rats
to genetic fingerprinting. The teghnique reveals
individual idiosyncrasies in the structure of
regions of DNA known as minisatellites.

Reeve and his colleagues at Cornell found that
naked mole rats from a single colony have almost
identical genetic fingerprints. This is very
unusual for a population of mammals. Rodents, such
as mice, cueld achieve such uniformity only if they
inbred for 60 generations. A colony of naked mole
rats is, therefore, very much like a clone.

Faulkes and his team at the Institute of
Zoology also took genetic fingerprints. B8ut, in
addition, they Tooked for a variation in a diverse
cluster of genes known as the major
histocompatibility complex (MHC).
component of the immune system. In many species of
mammal, individuals who are not related will have a
different genetic signature written in "heir MHC.
However. Faulkes and his colleagues found that
within 3 colony of naked mole rats, all signatures
are similar. Members of different colonies from the
same geographical area are slightiy different, but
the genetic resemblance remains strong, suggesting a
recent common ancestry.

This is a

These findings go a long way towards explaining
the extraordinary social life of the mole rat, which
lives in colenies of 100 or so beneath the sun-baked
soils of East Africa. Breeding in the colonies is
entirely the preserve of a single queen and one or
two consorts - a mammalian equivalent of the royal
castes of insect jocieties. The remaining mole rats
in the burrow suppress their reproductive urqges and
instead spend their time digging new tunnels,
defending the colony against snakes and caring for
the queen's offspring. These are often their own
baby brothers and sister;.
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The success of the naked mole rat gives the lie
to the traditional notion that inbreeding is always
undesirable. As 3 result of the inbreeding, each
member of 3 colony carries the same highly adapted
combination of genes - a state of affairs that seems
very desirable. Yet there may be a flaw in the mole
rat's approach. [f disease strikes. for example, 'r
environmental conditions altei:, all inmates of the
colony are affected equally. Genetic variation is
the raw material of evutution, after alli. Without
it, a population is condemned to stability in an
ever-changing world. (Source: New Scientist.

12 May 199¢0)

Drygs indystry turns animals intgo "bigreactors”

Animals genetically engineered to become living
ractories that produce useful drugs or proteins in
their milk may soon become the tools of a new
industry. Researchers around the world, in
universities and in industry, are claiming to have
produced valuable pharmaceuticals in animals in
commercially viable amounts.

One company., Transgenic Sciences, a
vife-sciences firm based in Massachusetts, said last
week that it had altered mice so that they secrete
human growth hormone in their milk at Tevels of up
to half a gram per litre. The company claims that
its mice, deveioped in coliaboration with researchers
at the University of Massachusetts, show no adverse
side-effects at all.

Scientists at the company say they now aim to
scale up the techniques they have used on mice, and
apply them to rabbits to develop ‘hem as "commercial
bioreactors”. The company astimates that in just
three years it wiil have reached a stage where it is
producing human growth hormone in rabbits at a third
of the cost of the bacterial cultures used today.
and in sufficient quantities to allow Taboratory
trials. The company hopes to have gained approval
for the process from the US Food and Drug
Administration by 1996.

John Clark, a3 leading researcher in this field
based at the Institute of Animal Physiology and
Genetics Research in Edinburgh, has been working
with a local company called Pharmaceutical Proteins,
with 3 view to commercializing his research using
genetically manipulated sheep as "bioreactors”.

Recently, the company tested a lamb grown from
an embryo injected with a fragment of DNA that codes
for an antitrypsin, a chemical which can help in the
treatment of iung diseases. They found that the
?ene has been successfully incorporated into the

amb's genetic material. By the time the Tamb is
lactating next year, they will know whether it can
produce the drug in its milk, and at what yield.

The company is confident that the sheep will produce
high enough yields to be commercially viable, and
hopes to be selling the drug by 1995.

When the researchers injected the same
combination of DNA, or genetic construct, into the
embryos of mice, the resulting animals produced
encouragingly high yields of up to 8 grams of
the chemical per Titre of milk. This is some
1,000 times as high as yields produced previousiy at
Clark's institute. The scientists believe this may
be because they have included extra sections of OMA,
known as introns, into their construct. These were
once thought to have very little genetic effect, but
their presence now appears to be responsible for an
increase in the yields of proteins for which the
main gene is coding.

Other researchers have already transferred
genes into mice, sheep ard pigs which allow the'r
new host to produce substances such as iasulin,
tissue plasminogen activator (a blood-clotting
agent), and factor IX {a substance missing in some
haemsphiliacs). But in most cases. the amounts
produced have been too small to be commercially
useful.

Scientists at Transgenic Sciences used a
standard technique of biotechnology to inject their
fertilized mouse embryos with the human gene that
codes for growth hormone, along with the genetic
"instructions” for secreting it. The technique,
known as "micro-injection™, uses tiny needles to
insert the foreian cenes into the embryos.

The researchers inserted the altered embryos
into a female mouse. Once these embryos have
been born and grown mature, they mate to produce
offspring of their own. As they lactate to
feed their pups, they produce the hormone in
their milk.

Scientists at the company are not yet sure why
their approach does not induce adverse side-effects,
but believe it may be because they have targeteg the
extra gene so that the mice produce the growth
hormone only in their mammary glands. The
researchers hope to unrazvel the mechanisms behind
this Tack of advarse side-effects with the hope of
relieving the commercially inefficient effects shown
by cattle and pigs treated with growth factor to
encourage them to grow faster, or to have a higher
ratio of lean meat to fat. These animals often

suffer from arthritis and infertility. (Source:
New Scientist, 14 April 1990)
brings Teykaemig tr lgser

Researchers in California have developed mice
whose genetic material carries an inserted fragment
of human DNA. The fragment, long though: to be
associated with some forms of leukaemia in people,
appears to have the same effect in the mice, so
confirming a genetic basis for the disease. The
researchers say their animal aodel of Teukaemia will
make it easier to study the disease and to test
potential drugs to treat it.

Scientists have known since the 1960s that
people with some forms of leukaemia have specific
chromosomal abnormalities that can be detected in
their bone marrow. In such people, two chromosomes,
9 and 22, have swapped some of their DNA. a
relatively large piece of 22 becomes attached to 9.
while a smali piece of 9 joins onto 22. This
translocation of pieces of the DNA results in the
so-called Philadelphia chromosome.

Two forms of leukaemia - chronic myelogenous
leukaemia and acute lymphatic leukaemia - have been
clearly linked o the Philadelphia chromosome.
Scientists now know that more than 98 per cent of
patients with chronic myelogenous leukaemia have the
chromosome, anc it is prasent in about a quarter of
those who have the acute 'ymphatic form of the
disease.

The Philadelphia chromosone behaves differently
from many other translocations, because it is not
simply a rearran?ement of genes. In the process of
swapping, a comnletely new gene is formed, made up
of a fragment of ONA from a gene called bgr on the
original 22, together with a gene called abl
from 9. The composite gene, bcr/abl, codes for a
protein called pig0.
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Until now. no one Ynew for sure whether the
gene was implicated in Teukaemia. although the
association between the Philadelphia chromosome and
the diseiss was well known. Now Nora Heisterkamp,
Jchn Graffen and therr colleagues at the Children's
Hospital of Los Angeles have studied a group of !0
mice into whose genetic material they had inserted
the bcr/abl fragment. Within S8 days of birth,
eight of the mice had died or were near to death
with acute leukaemia - either in its chronic
myelogenous form or as acute lymphatic Teukaemia.

The disease was indistinguishable from its
human forms, say the researchers; their findings
“confirm the association of the Philadelphia
chromosome with lTeukaemia in man™. White blood
cells could be affectec by pi%0 at an early stage of
develcpment, the researchers believe, so leading to
the disease. {Source: New Scientist, 14 April 1990)

ider silk

A gene from the goliden orb spider has been
implanted in bacteria to produce a high-strength,
stretchable fibre for use in parachute line,
bulletproof vests and clothing. The spider silk can
stretch to 118 per cent of its original length. The
protein produced by the engineered bacteria is spun
into fibre by researchers at the US Army R & O
centre in Natick, MA. The economics of commercial
oroduction of the fibre are now being studied.
(Extracted from Chemical Week, 7 March 1990)

Research on plant genes

rri varieti

Scientists are using genetic engineering to
produce better varieties of rice by making existing
strains more resistant to disease, drought and
pests. A programme to develop better rice variet:es
is being co-ordinated by the Rockefeller Foundation
to co-ordinate efforts worldwide, including in
laboratories in third world countries where rice is
3 staple food. Researchers have for the first time
managed to grow whole rice plants from protoplasts,
a feat never before accomplished with cereal
piants. In a second major breakthrough, scientists
have succeeded in inserting foreign DNA into the
rice nucleus and that ONA was passed on to the next
generation of rice plants. A third major advance
has been the analysis of the entire rice genome.
Further refinement of the gene map is needed, but
S. Tanksley of Cornell University has indicated the
probable areas of specific gene< on rice's
12 chromosomes. The map can already be used to heip
with conventional breeding of plants to provide
desired characteristics.

Tranh Ton That of FAD says conventional rice
Jenetics has reached a plateau, and further advances
will likely come from genetic engineering. Rice
prov.des 20 per cent of the world's food, in terms
of calories. The Rockefeller Foundation has already
spent $25 million on the progranmme to improve rice,
and now spends about $6 million per year cn the
project. (Extracted from Mew York Times,

6 febryary 1990)

Mouse mabs grown in tobacco plants

Scripps Clinic & Research Foundation !La Jolla,
CA) has developed a technology for growing mouse
monoclonal antibodies (Mabs) in tobacco plants.
Researchers cioned gammg ANO kappa immunogiobulin
qenes from mice. Each gene was injected into
different tobacco plants, which were cross-pollinated

when mature. In 25 per cent of the %obacco progeny.
the two mouse genes combined to make functional
Mabs. Mabs created by this process may act cause
the immune rejection problems in patients that often
occur with normal mouse Mabs treatments. The
process may decrease production costs from the
current $5,000/g to pertaps 10 cents/g. (Extracted
from Genetic Engineering News, January 1990)

Slushing plant cell

It is now easy for genetic engineers to create
new varieties of plants by transferring genes from
one species to another. But the researchers’' task
could now become easier. To keep track of the genes
in transit, they need to make use of so-called
"reporter genes”. These are genes that act as
markers indicating which cells in the receiving
plant have taken up the foreign DNA and are
producing proteins from its instructions. Molecular
geneticists in the US have found a new type of
reporter gene: i1t causes cells to produce a red
pigment which is visible to the naked eye, making
the affected cells easy to detect.

Researchers at the University of Georgia at
Athens, and at Pioneer Hi-Bred Internmational at
Johnston, [owa, used a gene known as Lc, isolated
from maize. It is a member of the R family - genes
that -ontrol the location, timing and amount of a
p-ament called anthocyanin that is produced in maize
CF .35,

The team removed the normal sequence of DNA
it controls the rest of the gene, and replaced it
with another control sequence which would aliow the
gene to work in all cell types. When lhey
introduced this altered gene into plant cells, these
cells produced anthocyanin and each cell turned
bright red.

The appeal of the new marker is that
researchers can see the red pigment without any
further biochemical treatment. I[f the tissue they
are examining is near the surface, they do not need
to disturb the plant. Many tests now used to
identify genetically altered cells kill them in the
process: others do not distinguish so readily
between adjacent altered and unaltered cell lines.

The researchers irtroduced the L¢ gene into
maize tissues by bombarding them with
microprojectiles bearing the gene. As 3 genetically
altered cell replicates in the developing plant, the

biologists can watch a red streak grow. (Source:
Mew Scientist, 5 May 1990)
Alters in rn to nex neration

Planr Science Research (Minnetonka. MN) has
deveioped che first genetically engineered corn
hybrid that passes the altered gene to the next
generation. The company has filed for a patent for
its genetic technology and will appiy for USDA
field-testing permission. The company did not
explain its technology or which gene was
transferred. According to R. Xlees, president of
Plant Science Research, genes which may be of
intarest are those for tryptophan and lysine, which
would increase the nutritional value of animal feed
corn, and the cow pea trypsin inhibitor gene, which
offers insect resistance. Genetic enginesring of
monocot seeds such as corn has been difficult to
achieve while maintaining fertility. [f the
technology is applicable to other monocots such as
wheat and rice, the company will have an advantage
in the market., Plant Science Research is a




cubsidiary of Biotechnica irtnl (Cambridge. MA).
The vrorld market for corn products is estimated to
be avound $70 billion. (Ect-:cien fr-wm Genetig
Encineering News, March 1990

Research on bacterial genss
Sacteria ysed in "magic bullet™ drugs

Geneticzlly modified bacteria are under
investigation by a number of companies as a vector
for lransporting drugs to specific target tissues in
the bady.

Wellcome Biotech's Jr. Gordon Dougan described
at a recent Biochemical Society meeting in the UK
now the company's scientists have been able to alter
bacteria so that their ability to enter host tissues
remains unaffected vhile their ability te multiply
and cause disease :s destroyed.

Dougan explained that the genes necessary for
proliferation of the bacteria can be removed so that
they no longer have pathogenic properties. In
addition, genes which encode antigens from other
bacteria or for therapeutic proteins can be
introduced into the bacteria. In this way, the
bacteria are rendered harmless and can be used for
the "magic bullet™ delivery of drugs.

Some bacteria, such as Sylmonella, are
particularly useful for delivering products to the
immune system cells, which they directly target.
This would be useful for products like
interleukin-1, according to Dougan.

Altered Salmonella bacteria have also been used
to deliver a vaccine for diarrhoea diseases, while
altered bacteria, which infect the respiratory
tract, have been used agatast lung diseases such as
whooping cough. Wellcome Biotech is using the
method to develop an oral tetanus vaccine.

Wellcome's scientists are attempting to
identify the proteins on the bacterial cell surfaces
which attach the bacteria to the target cells in the
host. If the genes that provide a blueprint for
these attachment and invasion proteins can be
characterized, Oougan believes it may be possible %o
use them to produce proteins that will deliver the
drugs specifically to the cells without using the
bacteria. (Source: Eurgpegn Chemical News,

23 April 1990)

Aniibody genes cloned in_bacteria

The entire repertoire of an animal's antibody
genes can be cloned and expressed in bacteria,
rather than in hybridoma-cell cultures, reported
Richard A. Lerner of the Scripps Clinic and Research
[nstitute. The technology was developed jointiy by
a group headed by Joseph A. Sorge, CEQ of Stratagene
Corp., a privately held biotechnology firm.

Stratagene has founded a subsidiary, Stratacyte
Corp., to commercialize the antibody technology.
Stratacyte plans using the technology to deveiop
therapeutice for cancer, autoimmune and infectious
diseases, to refine diagnostic tests and develop
enzymes for medical and industrial processes.

The bacteria-produced antibodies will make it
possible, says a Stratacyte press release, "to
inexpensively screen and produce sure-human
monocional antibodies, eliminating the probiem of
harmful immune reactions in patients receiving
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animal-derived antibodies™. In addition, the
company states, the bac:erial technalugy bypasses
tunour cell; and animals in producirg antibbdies,
thus sdaving time, expense and 2nimal sacrifice.
Stratacyte plans s rmprove the technslogy to 21Yow
screening of trillions of monoclianals instead of
miilions, thereby increasing the chances of finding
rare, valuable monoclanals.

The technigque for cloning antibody variable
genes directly for expression was initially
developed by senior scientist Greg Winter and his
colleagues at the Medical Recearch Council's (MRC)
Laboratory of Molecslar Biology. Cambridge. UK.

They created chimeric antibodies in witich the
specificity of a rodeat antibody was transferred teo
a numan antibody. "Chimeric antibodies are
promising for ireating a wide range of diseases,
from cancer to infections.” In 1988, "in the first
study to show the clinical effectiveness of chimeric
antibodies,” Winter added, he and co-workers used
such antibodies, produced in animal cells, to induce
remission in two patients with non-Hodokin

Tymphoma. Winter expects this antibody, currently
under evaluation by Welicome Biotechnology Ltd.,
Kent, UK, to reach the market by the mid-1990s.

Despite the potentia of the new technology,
Winter is cautious in his assessment, particularly
about the prospects of bypassing animals
completely. Another question is how well the mass
screening methods, which are a critical feature of
the bacterial technology, can be applied to a
variety of antigens. Winter sees “a very big field
opening up, but success will depend on the
availability of good screening methods for the
antigen. The limiting step is screening, not the
fusion. One of the advantages of axpression in
bacteria is that it will encourage development of
new screening methods.” (Source: McGraw-Hill's

Biotechnolggy Newswatch, 15 January 1990)
ri i ifi ign

Shimadzu Corp. has developed a bacteria
identification process with gene amplification
technology and has developed a clinical system that
detects pathological bacteria quickly and very
sensitively. This bacteria DNA identification
system uses a reagent for directly detecting the DNA
of bacterial genes to identify specific types of
bacteria.

With the conventional bacteria identification
system (culture method), tests are conducted by
culturing which takes time. so two to three days at
Teast are required for sampling specimens from the
patient and analysing the results. Alsgo, since the
results depend largely on skill, the accuracy is
rather unstable.

The new system uses a newly developed reagent
that binds to a specific DNA sequence from a gene
and attaches a marker that fluoresces directly
identifying the bacterium strain. The time required
is .sout five hours, and testing is possible even
when only about 100 pathological bacteria are
present in the specimen, so diagnosis is gquick and
very sensitive. So far, reagents have been
deveioped for eight kinds of fuod poisoning bacterra
such as salmonelia and Welich bacillus.

The system enables early identification of
pathological bacteria, and permits optimum selection
of drugs such as antibiotic agents at an early stage
of the disease. Ffurther details available from:




thimadzy Cornuration

Marketing Resecrch gad Planning Dept.
T Nishraokyo Kuwapara~cho, Naxagyoku
Kyoto

Tel.: 075-832-1111 Fax: 075-811-.3188

(Sourcz: JETRQ, May 1990)
Nitrocen fixation

Researchers are still trying to ascertair how
biological nitrogen fixation works, in an effort
to develop new catalysts for ammonia production.
The commonly used Haber process to convert
atmospheric nitregen into ammonia requires
temperatures of 400-500°C, and pressures of
250 atmospheres. Biological nitrogen fixation
accurs at normal temperatures and pressures.
Nitrogen fixing bacteria have an enzyme
(nitrogenase) that includes iron and molvddenum,
which are both transition elements. The initial
step of transforming dinitrogen to diazene
(HoNy 1 requires a areat deal of energy.

Instead, biological systems probably use
molybdenum to bind to one nitrogen of dinitrogen,
allowing the triple bond to the other nitrogen to
break, thus freeing the second nitrogen atom to
bind to an atom of hydrogen supplied by an acid.
The second and third bonds also become relatively
easy to break, yielding ammonia. The reactions
also generate a new dihydrogen (H;) molecule.

At least one type of nitrogen fixing
bacterium does not use molybdenum-based
nitrogenase, but rather a vanadium-based
nitrogenase. This produces three extra dihydrogen
molecules. Yet a third type of nitrogenase has
now been discovered, which contains only iron.
The nitrogenases might, in fact, all operate
independently of the transition metal that they
contain. Further research may soon unravel tha
mystery of how nitrogen fixation really occurs
(Extracted from New Scientist, 10 February 19¢0)

R r viral

HPV can cause cells to proliferate

Human papillomavirus (HPV) genetic material
can cause human breast cells to proliferate
indefinitely in vitro, according to researchers at
the Dana-Farber Cancer Institution {Boston). This
is the first time researchers have had a way to
transform healthy breast celis. HPV has the same
effect on skin cells. The DNA from HPV t-oes 16
and 18 caused breast cells to grow for two years
as they would in a benign tumour. Further studies
are planned to determine if the cells can be

mutated to make them cancerous. (Extracted from
Science MNews, 27 January 1990)

Varigus compounds that are specific, potent
antiviral agents ggainst the humgn
immynodeficrency virys type 1 have been

synthesized vy researcners at the Kathoiieke
Universiteit Leuven and the Janssen Research
Foundation in Beerse, Belgium, and Spring

House, PA. The antiviral agents all belong to a
class of compounds known as tetrahydro-imidazo
(4, 5, 1-jk} (V, d)-benzodiazepin-2(1H)-one and
-thione derivatives. They can inhibit HIV=1, but
have no effect on HIV-2, DNA OR RNA viruses. The
new compounds contain a novel tricyclic system in
which 5=, 6~ and 7-membered rings are joined
together. Some of the derivatives can inhibit
HIV-1 replication in rell rylture at nanomolar
concentrations 20,000-30,000 times Tower than
Tevels that impair the viability of uninfected
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hyman Traphccvtes. Zidovuaine (AZT) inhibits HIV.1
replication a2t 1 level only 6,00C times less than
i, cytotoxic concentrat: n. lhe safety margin is
smaller yet for the expnrimer-al antiviral agents,
00l and DBC. A}l of the new derivatives have a
{+)=(S) configuratior. at (5, which seems to be
necessary fer anti-Hiv-] activity. (Extracted with
permission from Chemical! and Engineering Naws,

S February 1990, p.p. 5-6, R. Dagam. Copyright
American Chemiczl Society, 1930)

hi virys

Researchers in Paris have finished sequencing
the genetic material of an AIDS-like virus isolated
from a chimpanzee in Gabon.

Initial studies showed that the virus was very
similar to HIV-], the first virus identified as the
cause of AIOS. [t is more common than HIV-2. which
is found m3inly in West Africa.

The details of the virus's genetic sequence
will tell scientists how closely related it is te
other viruses that attack the immune system in
humans and in other primates. (Source:

New Scientist, 24 February 1990)
rigan 1 ver n fogrm gf h iti

American scientists have isolated the virus
that causes what is believed to be one of the mos:
Tethal forms of hepatitis in the third world. They
are now preparing a test for the virus before
developing 2 vaccine. The test may reveal whether
hepatitis E is a relatively new disease in humans.

Hepatitis is inflammaticn of the liver. It can
be caused by chemical damage, or by disease-producing
organisms, Hepatitis A is an acute infectious
disease, caused by a virus spread on eating
utensils. Hepatitis B is a chronic viral infection
transmitted in blood and other bodily fluids, and is
linked with a major cancer, hepatocellular
ca: .inoma. Both are common in the third world and
can be identified in simpie screening tests.

Hepatitis viruses other than A and B have also
been identified. Last year, scientists isolated the
hepatitis C virus and the D virus, both blood-borne.
Hepatitis E is much more important. [t is spread
through water contaminated with faeces from infected
people. Mark Kane, who works for the World Health
Organization in Geneva, estimates that it affects up
to 3 million people each year. In Asia, says Kane,
it probably accounts for over half the cases of
acute viral hepatitis in adults. Pregnant women are
especially vulnerable; a fifth of those who
contract the virus die. The exact prevalence of the
virus is unknown because there has been no simple
way to test for it.

Daniel Bradley, head of hepatitis research for
the Centres for Disease Control in Atlanta, says the
hepatitis € virus now isolated by his laboratory is
larger than the other viruses and is not related to
them. It was found in faecal samples from patients
in Mexico, Sorneo, Somalia, Burma, and Tashkent :n
the Soviet Union. The virus infected macaques and
was present in their gal) bladders in large
quantities.

The genetic material of virus £ has now been
sequenced by Genelabs of California. The siral
proteins expressed by the cloned genes will be used
to develop a simple screening test for hepatitis €.
Public health authorities will then be able %o track
the incidence of infection.




The text step wi!l be a vaccine. Bradley
says monkeys immynized wilh a weakeneqd virus from
one geographical location were protected from
infection with virus from elsewhere, suggesting
that it may be possible to develop a general
vaccine.

Hdepatitis E primarily affects young adults,
however, which may show that it does not induce
~ary effective immunity. Infection in childhood
Aaht cause por!ial tmwwnity  which sears off to
pgeruit re-infection 3a Sdui:teed. This does not
necessarily mean a vaccine basnd on the < 1-us will
induce only partial immunity. there are ways of
making 3 vaccine that confers more immunity tha»
its parent arganism, says Kane. He says the
tendency of hepatitis E to strike young adults may
not be a sign of poor immunization; it may mean
that the virus is a new disease. If it were new,
it would be relatively scarce so that people would

nat encounter it until adulthood. (Source:
Nev. Scientist, 24 March 1990)
Rib leave AIDS vir neti rial

Catalytic ribonucleic acid molacules, or
rihozymes, have been Jesigned to cleave, sequence
specifically, the RNA of the human
immunodeficiency virus {HIV). The work could lead
to use of ribozymes as therapeutic agents against
HIV, the virus that causes AIDS, or eventually in
anti-HIV gene therapy.

The research was carried out by Nava Sarver,
section chief in the developmental therapeutics
branch of the National Institute of
Allergy & Infectious Diseases' AIDS branch in
Bethesda, Md., working with John J. Rossi,

John A. Zaia, and co-workers at the City of Hope
Medical Centre, Duarte, California.

Sarver says Ross? is experimenting with
mechanisms for delivering the ribozymes as
therapeutics. Their most potent application might
be in gene therapy, in which an AIDS patient would
receive bone marrow cells engineered to express
the ribozyme. Such gene therapy, however, is at
Teast several years away. (Extracted with
permission from Chemical €ngineering News,

12 March 1990, p.6, R. Baum. Copyright American
Chemical Society, 1990)

1l pr in_enn A 13 in ion

Scientists at Southwest Foundation for
Biomedical Research in San Antonio have shown that
04, a protein on the surface of human cells,
plays an integral role in the AIDS infection
process. This genetically engineered protein,
currently being used in clinical trials as a
therapy for AIDS patients, actually enhances
infection of a related AIDS virus found in
monkeys. [n addition to using CD4 as a primary
receptor for infection, these AIDS viruses can
infect white blood cells through secondary
sources. This discovery is expected to provide
better understanding of how viruses penetrate and
kill human cells and will hopefully lead to the
development of an effective AIDS vaccine targeted
specifically to these secondary events in viral
infections of immune cells.

for more informatiogn, contact Ken Slavin gr
Qee Dee Donghye, Oublin-McCarter & Associates -

912/227-0221. (Source: &vgﬂyggs San Antonig
Bigtechnglogy Hews & Information, March 1990)

Research instrumentation
Oiscriminatign of immature leykocytes with

neyral network

Htachi, Ltd. has developed a techniaue for
¢iscriminalirg mature and immature leukocytes with a
high degrece of accuracy by using a neural network.

Levkecytes in human bone marrow and other
tissue consist of more than 20 different kinds for
distributior into the peripheral blood. The
leukocytes remaining in the hematogenous bone marrow
and other tissue are known as immature leukocytes
and those distributed into the peripheral blood are
known as mature leukocytes.

In a healthy person, the distribution ratio of
various leukocytes in the peripheral blood is within
a3 fixed range; and when a change occurs in this
distribution ratio, they may be suffering from some
disease. Much skill is required for examining the
distribution of the different leukocytes and judging
whether there are immature leukocytes in the blood,
and such examinations are exhausting.

The company conceived the idea of using the
neural network, which is known to be effective in
pattern recognition, and succeeded in developing the
new technique.

With this new technique, a blood smear is dried
and stained, the leukocytes are magnified with a
microscope, input into a TV camera, then digitally
converted. Next, the Teukocyte nuclei and 13
cytoplasm characteristics (such as area,
circumferential length, colour tone, and existence
of granules) are extracted to discriminate mature
and immature leukocytes. The leukocytes in blood
can be classified into 30 different kinds: 7 kinds
of mature Teukocytes, 18 kinds of immature
Teukocytes, and 5 kinds of artifacts (destroyed
tTeukocytes, residual stain substances, etc.).

The neural network serving as the system's
arithmetical unit incorporates a back propagation
function for repeatedly acquiring learning to
graduvally minimize the error ratio. Evaluation with
a simulator showed an immature leukocyte detection
ratio of 91.5 per cent, previously 83.7 per cent,
and accurate discrimination of mature and immature
teukocytes. Further details available from:
Hitachi, Ltd., Public Relations Secretary's Office,
4-6 Kanda Surugadai, Chiyoda-ku, Tokye. Tel.:
03-258-1111 Fax: 03-258-5480 (Source: JETRQ,

May 1990)

H, hock r r in pr

TBR International Biotechnologies Corp. (B.C.,
fanada and California, USA) offers a wide selection
of DNA probes and monoclonal antibodies specific for
the individual heat shock (stress) proteins (HS?),
some of which have a broad range of species cross
reactivity. Purified antibodies against the 90kDa
pratein and the inducible and constitutive forms of
the 76kDa proteins are supplied lyophilized. The
ONA probes are plasmid-based with inserts specific
for the 27kDa, 60kDa, 70kDa (inducible), 70kDa
(constitutive), and two variants of the 30kDa mRMA.
The reagents are available individually »ur research
purposes or discounted when purchased in quantity or
as the compiete set of monoclonal antibodies or DNA
probes. The company will be releasing additiona)l
HSP-based research tools against other stress
proteins and an array of HSP-based expression




vectors later this year. For additional
information, contact (SR International at

PO 8ox 2010. 9865 W. Saanich Rd, Sidney, BC,
Canada VBL 353. (Source: ABA Bulletin, Vol. 5,
No. 2. April 1990)

Mew monoclonal oncoprotein antibodies for
research and potential diagngstic use

Utilizing expertise in the synthetic peptide
approach to antibody production, Cambridge Research
Biochemicals has produced a range of muyrine
hybridomas secreting antibodies capable of
specifically-targetting epitopes contained within
the cytoplasmic and external domains of both
human EGF-R and c-erbB-2, and from the
nucleus-associated myc oncoprotein family. These
highly specific and sensitive antibodies have been
characterized for native protein reactivity by
immunoblotting, flow cytometry, immunoprecipitation
and immunocytochemistry. In view of the perceived
importance of reagents specific for EGF-R, c-erbB-2
and myc proteins in the diagnosis and pragnostic
assessment of various abnormal physiological states,
the antibodies available from CRB may prove to be of
considerable utility and value to those involved in
clinical, diagnostic and therapeutic research.

The hybridomas are available for licensing or
purchase and the antibodies form part of a range of
over 80 oncoprotein-derived antibodies, peptides and
kits produced by CRB. Cambridge Research
Biochemicals Ltd. is wholly owned by Imperial
Chemical Industries (ICI) plc and is part of the ICI
Biological Products business. In addition to the
range of oncoprotein antibodies CRB also offers an
extensive range of peptide antibedies, conjugation
kits, synthetic haptens and epitope scanning kits
suitable for use in immunology research. For
further information contact: Or. lan Varndell,
Cambridge Research Biochemicals Ltd., Buttend End,
Harston, Cambridge CB2 5NX, UK. (Source: ABA
Bylletin, Vol. 5, No. 2, April 1990)

Bacterial ONA identification kits

Shimadzu has developed a technique for
identifying bacterial ONA in five hours using gene
amplification technolog:. Specific reagents will be
used to detect the ONA from pathogenic bacteria and
label it with a fluorescent marker. Reagents are
available for eight pathogenic bacteria. The new
kits can identify bacteria in just five hours,
rather than the two to three days now needed for

culturing. (Extracted from Japan Chemistry,
B February 1990)

Versatile controlled-release device for
pheromones

Researchers of tha TNO Centre 1-r Polymeric
Materials (*he Netherlands) have developed a new
type of disperser for pheromones. Major advantages
of the dispenser are the greater versatility
compared with other controlled-release devices and
the excellent protection against chemical
degradation of pheromones.

Pheromones are chemical compounds used in
intraspecific communication between animals.
Well-known examples are “he sex pheromones secreted
by females to attract males for mating, trail
pheromones and alarm pheromones.

By identifying and synthesizing these
substances, one can use them in environmental-
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friendly techniques for insect pest contro!. For
‘nstance, traps baited with pheromones are used to
catch a Targe number of males, leading to a
decrease in reproduction. This method is known as
mass trapping. A decreased reproduction rate can
also be achieved by the so-cailed "male confusion
technique*: the atmosphere is permeated with
pheromone with the aim of preventing the males
from locating the females. Traps baited with
pheromones can also be used for determining the
presence, location and degree of infestation,
enabling accurate timing of spraying insecticides.
Finally, using pheromone-insectide combinations,
one can minimize the amount of insecticide, owing
to the fact that insects are attracted to
pheromone-baited release systems that have been
treated with an insecticide.

To maintain an effective concentration of
pheromones in air fcr a long time, it is necessary
to have a controllec-release device that prolongs
the biologically ariive period in the field.

TNO researchers have developed a new type of
controlled release system that has greater
versatility compared with other controlled-reiease
devices. The release rate can easily be adjusted
to local field ronditions by changing the
polymeric formulation. For instance, Codlemone is
formulated in a two-component system. The release
rate can be varied by changing the fraction of
these components in the formulation. The shape of
the dispenser material can also be varied
(granulate, rigid blocks. films., coatings). This
new technique enables almost any pheromone to be
formulated.

The longer the desired field 1ife of the
pheromones, the Targer the quantity of pherpmones
that will be degraded {e.g. by oxidation and
isomerization 2f double bonds). Not only does
this lead to loss of active substanca, newly
formed compounds sometimes also have adverse
effects on pheromones.

In the TNO dispenser several kinds of
substances can be added to the formulations to
protect the pheromone. TNQ researchers have
studied the effect of stabilizers (antioxidants,
UV absorbers, etc.) on pheromone stability under
both laboratory (accelerated aging tests) and
field conditions. In this way they have developed
a formulation with excellent protection against
chemical degradation of these senstiive
biologically active chemicals. TNO has filed a
patent application for this new type of pheromone
formulation.

The researchers developed a
controlled-release formulation for Codlemone
(E.E-8,10-doderadieny] alcohol), the sex pheromone
of the fruit moth Laspeyseria pomonella. Field
studies carried out by the Research Institute for
Plant Protection tegether with TNO showed that the
release rate decreased to only 50 per cent of the
initial release rate over a period of four
months. Analysis of the remaining material did
not poi~t to any chemical conversion of the
formulateo pheromone during this period.

Besides controlled-releas: systems for
pheromones, the TNO Centre for Polymeric Materials
aiso works on formulations for other binlogical
insect control agents (viruses, repeilents),
pharmaceuticals and pesticides. (Source:

Applied Research, December 1989/28)




Aytomass 1000 revolutignizes affinity
separation

MYGene Corp. has introduced the
AutoMASS 1000, 3 completely automated membrane
affinity separation system that drastically
reduces the time and costs of purifying monoclonal
antibodies and other biopharmaceuticals used to
detect, diagncse, and treat cancer, AIDS, and
other diseases. Since their development in the
mid-1970s, monoclonal antioodies and other
biologicals - new classes of medical weapons
derived from the body's immune <ystem and genetic
engineering - have been heralded as revolutionary
new approaches to medicine. But this revolution
has oeen slowed because, until now, purifying
biologicals has been essentially an art: The use
of HPLC and gel columns (the standard separation
technologies), is costly. labour intensive,
lengthy, and requires highly trained personnel.
for example, it can take a senior scientist using
standard technologies an entire day to purify just
10 grams of pure monoclinnal antibody.

The NYGene AutoMASS 1000, the first-ever flat
membrane separation instrument system, has
transformed this labour-intensive, time-consuming
task into a fast, easy, and reproducible
scientific method that radically improves the
economics of monaclonal antibody production.
coupling of AutoMASS's computer-controlled
instrument with the core technology of
NYGene's MASS (Membrane Affinity Separation
System) devices offers researchers and industrial
manufacturers of biologicals unprecedented product
recovery rates, process and purification cycle
speeds, and ease of use. Mow, using the
AutoMASS 1000, Ine technician can reliably process
and purify 250 grams of monoclonal antibodies a
gay - an efficiency improvement of 2,500 per cent
over the standard technolagies.

The

At the heart of the AutoMASS 1000 is NYGene's
MASSR device. Introduced in January 1988,
MASS™ devices have reliably delivered yields of
85-95 per cent and purities of 98 per cent + in
hundreds of r2search and cowmercial Taboratories
in the US and abroad. MASS™ achieves these
results in a single four minute pass of solution
through the device. (In comparison, the next-best
separation technology takes several hours to
produce 50-80 per cent yieids.) Protein A,
Protein G, and Universal Affinity Membrane
(available with a wide variety of chemistries
useful to purify interleukins, interferons,
growﬁh factors and other biopharmaceuticals)
MASS® devices are sold in sizes rangiﬂg from
1 mg to 1 gram and larger. Each MASS® device is
supplied ready for use, eliminating the elaborate
set-up and time-consuming training associated with
most_competitive separation technologies. Any
MASSR device (including MASST devices with
chemistries yet to be developed) can be easily
clamped into the AutoMASS 1000, giving NyGene
customers the ability to change chemistries or to
scale-up their production capabilities without
having to change equipment or methodologies.

(Source: Company MHews Release, 2 April 1990)
Mon-isotopic oligonycleotide labelling kits

TYa new oligonucleOFide labelling kits,
E~LINK'™ and E-LINK PLUS'™ have been launched
by Cambridge Research Biochemicals Ltd.

Each kit provides all the reagents, and a
simple protacol, needed to covalentiy Tabel two
oligonucleotides with alkaline phospnatase.

The E-LIMK PLUS™ kit contains Lumi-Phos™,
3 stable, highly sensitive chemiluminescent
substrate, which produces a signal on X-ray film,
with rgzults shown to ?ﬁ equivalent to, or better
than, 2¢P. The E-LINK'" oligonucleotide
Tabeiling kit contains no chemilumirescent substrate
and allows the user to be flexible in their choice
of substrate.

Researchers without any chemistry knowledge can
perform the corjugation with ease. The procedure
takes about ane hour hands-on time. including a
simple chromatographic step using a pre-packed
cofumn provided in the kit which gives a purified
conjugate ensuring optimal performance. Covalent
Tinkage reduces the background signals often
associated with indirect labelling procedures and
simpliifies most applications. The protocol includes
applications notes for Southern and Northern
blotting, dot blots, plague lifts and in_sity
hybridization. The kits are available from:

Cambiridge Research Biochemicals Ltd.
Gadbrook Park

Northwich

Cheshire CW9 7RA

England

Cambridge Research Biochemicals Inc.
Wilmington
DE 19897
USA
Company News Release, 29 March 1990)

(Source:

General
Popylatign "bottlenecks" enhance a species’
genetic resgyrges

Species that squeeze through so-called
population bottlenecks may be better equipped
genetically to respond to environmental changes, and
are not impoverished as the standard biology texts
state. This has important implications for
understanding how new species might arise under
natural conditions.

A bottleneck develops when a population crashes
because of some catastrophe, and then recovers.
According to traditional theory, the process
depletes much of the genetic variation in the
populatiun, leaving the recovering population with
Tess genetic equipment with which to adapt to new
environments. Hampton Carson and Robert Wisotzkey,
of the University of Hawaii claim that this is not
always so. They found that in fruit flies genetic
variation can increase following a bottleneck.

Their observations strengthen similar
conclusions reached recently by Edwin Bryant and his
colleagues at the University of Houston, Texas, who
worked with houseflies.

For more than 30 years the genetics of smal)
and large populations has figured prominently in
discussions about the origin of species, with
bottlenecks always a conspicuous feature. The
question at issue is: Are large populations more
likely to make the important genetic shift towards
speciation than smal. populations?

In the 1950s, Ernst Mayr, at
Harvard University, suggested that there is too much
"genetic inertia"” in large populations fer
speciation to occur easily. New mutations - the
driving force of change - would be swamped in the
population mix, he said. But, if the populztion
rrashed, or if a small sub-population became




genetically isolated from the parent population,
Mayr specuiated, then the genetic variation in the
small population would be released from its inertia,
and speciation might result. That was one side of
the argument.

On the other side, it was said that large
populations are more likely to undergo genetic
change towards speciation. because they contain more
genetic variation as a whole. The popuiation has a
greater likelihood of responding to changes in the
environment. Moreover. if you pluck just a few
individuals from such a population, which is
effectively what happens in a bottleneck, they will
carry with them only a small part of the overall
genetic variation. So the small population has
diminished genetic resources with which to make an
evolutionary leap when the situation demands it.

The oosition that small populations inevitably
have impoverished genetic resgurces has become
embedded in population genetic theory. ™I think the
reason has to do with the limited Jower of models
when faced with the great complexity of the real
world," says Bryant. "In making models of
biolagical systems researchers are forced to
simplify, and in simplifying out the complexity you
sometimes distort the outcome,” he says.

The potential complexity of genetic systems
makes the mathematics extremely complicated. The
reason is that genetic variance comes in severai
forms, the behaviour of some of which is only little
understood.

The increase in genetic variance appears, in
part at least, to result from a greater prominence
of rare, recessive and sometimes harmful variants of
genes (alleles) in the new population. (Source:

New Scientist, 10 February 1990)
Are molecylar clocks slowing down?

0f all the taxonomic groups that have come
under the scrutiny of molecular clocks, the primates
have received most publicity. And it is among the
proponent; of these molecular clocks that the idea
of slowdown has been debated most intensively. “You
see slowdown wherever you look," said Morris Goodman
of Wayne State University, "but it lTooks reaily
interesting in the higher primates.”

In the face of counter arguments from his
critics at the University of California at Berkeley,
Goodman has long argued that a reduction in the rate
of the accumulation of mutations over time was
inevitable. "In essence, the slowdown hypothesis
proposed that over eons of time natural selection
increased the internal complexity of life and, in
safequarding the new and complex functions that had
evalved, slowed the rate of molecular evolution,”
explained Goodman. From time to time, however, the
pressure of natural selection shifts as organisms
axperience new environments, and the rate of
mutation may increase dramatically for a while.

But. overall, there will be a general drift towards
lower rates through time.

Here, then, Goodman is arquing for 2 gradually
reduced rate of mutation in the protein structure of
the organism through evolutionary time. But, he
says, the phenomenon goes deeper, to the level of
the DNA sequence, even to sequences that do not
directly code for amino acids. "The key premise is
that a majority of genomic ONA sequence changes are

neytral changes having littie or no affect an the
phenotype,” explains Geodman. “Thus. decreases in
de novg mutation rates should decrease rates of DNA
sequence change.”

But why should rates of new mutation decrease
through evnlutionary time? The main reasor is a
fine-tuning of biochemical repair mechanisms that
guard the fideiity of DNA repiication. But another
factor is difference in generation time in large and
small species. For instance, Tor every human
generation, mice run through 100 generations. and,
as the production of each generation is an
opportunity for mistakes to occur in ONA
replication, you expect to see a much higher rate of
mutation in mice. There is, but it is only a
five-fold difference, not 100-fold.

The reason that the disparity is smaller than
predicted is that it is in ‘he turnover of germline
cells that replication errors are accumulated. not
simply at each new generation. "There is a
correlation between generation time and germline
turnover, but it is clear'y not a direct
relationship,” said Goodman. From this, you wouid
expect the smail-bodied {short generation time)
primates to have a higher rate of mutation than the
targe-bodied primates (long generation time). As
primates have tended to grow larger through
evolutionary time, the lower mutation rate
associated with these species would also be
reflected in the group's history.

By now Goodman and his colleagues have
accumulated considerable sequence data about the
primates, particularly data from various globin
genes. In primates as a whole, the data show a drop
in the rate of non-coding changes throuch time. In
addition, says Goedman, the studies "clearly
demonstrate that markea nonuniformities in the
accumulation of mutations ... have occurred in
different primate lineages," zaid Goodman. Rates
among the small prosimian primates such as tarsiers
and 3alagos are highest, with New and 0ld World
monkeys clocking in about half this rate, and apes
and humans about half the monkey rate. Completing
the trend, the greatest slowdown seems to be among

the human ancestors, the hominids. (Source: Hew
Scientist, 10 February 1990)
mokin m NA in rviggal 1

Doctors have known for a long time that women
w=ho smoke increase their risk of developing rervical
cancer. But the link has been unclear. Now 3 group
of researchers has demonstrated that smoking damages
the DMA in ceils of the cervix, the neck of the womb.

Peneltope Ward of 5t. Mary'- Hospital Medical
School. London, and her colleagues looked at the
tissue of women undergoing routine cerv- "2l smear
tests. They reported their findings at the annual
meeting of the British Society for Colposcopy and
Cervical Pathology, heid in Sheffield.

The researchers suspected cervical cells mignt
be damaged because previcus studies have found the
constituents of cigarette smoke in the mucus which
coats them. Smoking could damage ONA in several
ways. One way would be for it to cause ONA
"adducts” - extra compounds - to form on the qenetir
material of the cell. These adducts are products of
the aromatic hydrocarbons in smoke which bind to
ONA. They are an early step in the development of
cancer,




Pravigusly. rezearchers have detected adducts
in the DNA af cells of the 'ungs and placental
trssue ot smokers. Those who smoked the most
showed the most damage.

ward and her colleagues studied 22 women.
Thay measuregd the gquantities of DNA adducts in
tissue gbtained from cervical smears. Thirteen of
the women were currently smoking; nine had never
smoked .

The non-smokers had no adducts or adducts at
Tow levels only. Of the smokers. two thirds had
Tevels of adducts in the same rarge as the
non-smokers. byt three of the smokers had very high
levels of adducts indeed. wWard and her colleagues
now want 30 know whether these smokers are a
subgroup of smokers specially at risk of developing
cancer. or precancerous changes, to the cervix. To
test this, they now hope to look at adduct levels
in patients with established ‘nvasive cervical
cancer. (Source: MNew Scientist, 14 April 1990)

Advance in site-specific DNA recopgnition

in yet another step towards a general chemical
solution to the problem of sequence-specific DNA
recognition, ~hemists at California Institute of
Technology ha e designed oligonucleotides capable
of binding alternate strands of ONA by tripie-helix
formation. Caltech chemistry professor
Peter B. Dervan and colleagues had shown previously
that an oliguriucleotide containing pyrimidines will
form a triple helix with homopurine-homopyrimidine
Tocal tracts within large duplex ONA by binding to
the purines in the major groove of the nucleic
acid. Dervan and postdoctoral fellow
David A. Horne have now shown that the
incorporation of a-3'-3'phosphodiester. and a 1,2
dideoxy-D-ribose linker permits construction of a
pyrimidine oligonucleotide that binds to a stretch
of purines on one strand of the DNA double helix
and then crosses over the major groove to bind to a
stretch of purines on the opposite side of the
major graoove. This ability to cross from one side
of the major groove to the other overcomes in part
a Timitation on triple-helix formation by
pyrimidine oligonucieotides as a general strategy
for sequence-specific ONA recognition. Chemists
may now taraget a much more diverse set of ONA
sequences. (Reprinted wi*h permission from

Chemical_and Engineering News, 26 March 1990,

p. 4. Copyright American Chemical Society)

How yeast cells know when_to divide

“hat makes a cell divide? Until now,
hinlogists have not known what tells a growing cell
that ir muyst undergo the process of mitosis and
split intn two daughter cells. A team of
rasearchers from Britain and the US believes it hias
the answer. [t has identified a protein that plays
a key role in telling a cell that it has grown
enough to split in two.

5ergio Moreno and his colleaques at the
University of Oxford and Scripps Clinic in
La Jolla, California, have studied cultures of the
yeast, Schizogsaccaromyces pombe. The cells of this
organism are cylindrical ang they grow by

alonnating their tips befere dividing in the middle.

The researchers nnted that cells of 3. pombe
that have a muytation in a gene known as cdclS are
unable to divide in mitosis. The qene codes for a
protein called pB0%dSed.  The biologists have
found that as 5. pombe cells grow, the protein
accumylates, together with its messenger RNA. The

“wo sibstances reach their highest concentration as
the cell begins to split in the process of mitosis.

Mor2no and his colleagues propose that mitosis
ts inttjated in a cell when a critical lavel of
p80LY9Le? has accumulated. In :this way, thev say.
the protein causes a cell to divide aniy when it
reaches a critical size. According to the
researchers, if a cell synthesizes *the protein at a
different rate, it will undergo mitosis ~hen it has
reached a different size from normal. For examole,
if the protein is produced at a greater rate, this
rec:lits in smaller cells. I[n this way, ceil
division is co-ordinated with cell size.

The researchers §ti11 do not understand
precisely how p80§g§lx acts at the molecular

level, but it appears to activate a "protein
kinase" enzyme known as p34 The enzyme auds

a phosphate to the other proteins, and so regulates

key proteins which are invoived in mitosis.

Biolegists have found grgtein kinases
analogous to the yeast p3 in the Xenopus., a
toad, in starfisk, and also in humans. Ffor this
reason, they believe that tnhe enzyme is part of a
universal control of mitosis which is common to all
eukaryotic cells, cells which have a distinct

nucleus in them. (Source: New Scientist,
12 May 1990)

DNA fingerprinting questigned in criminal
triagls

ONA fingerprinting is an unreliable method for
identifying suspects in criminal trials, according
to leading molecuiar biologists. For practical and
theoretical reasons, the fingerprinting method
cannot provide conglusive proof that a person has
committed a3 crime. Many are so skeptical about the
reliability of the technique that they would not
allow their ONA samples to be used in
fingerprinting even if they were innocent in a
criminal case. The scientists claim that the
problem lies in the tendency of the DNA
fingerprints to shift or stretch, almost like a
pattern printed on rubber. However, even if the
snifts did not occur, the patterns of DNA sampies
are almost impossible to compare and there is no
basis for determining the probability that ONA
finqerprints from two people could match by
accident.

The FBI started to analyse ONA samples in 1789
and offers the service to all US police
departments. ONA evidence has bean presenteg in
hund-2as of criminal _ases to date. The problems
with OMA fingerprinting are more fundamental
than the wavy that particylar laboratories
perfarm the analyses. 'Source: llew York Times,
<7 January 1990)

How do proteins assemble in the cell?”

by Or. Micholas Price, Department of
Biological and Molecular Sciences, !University
of Stirling

Proteins are the most important class af larne
molecyles found in nature. A knowiedge of *he way
their long chains assemble and fold within living
cells, to bring certain parts of the chain <lase to
one another, i3 not only a matter of fundamenral

* Jhis article first appeared in Spectrym,
No. 221, 1990/5.
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biological importance. A better understanding and
control of the process has many practical
applications and is vital to the economics of
producing proteins by genetic engineering
techniques. Work supported by the UK Science and
Engineering Research Council is steadily going
forward to discover the many factors involved and
the parts they play in this most complex process.

Proteins are made up of amino acids linked by
what are known as peptide bonds to form polypeptide
chains. There are 20 different amino acids,
permitting 3 huge number of possibie structur?a'
far a chain 100 amino acid§ 6ong there are 20100
(or approximately 1.3 x 10 30y possible
combinations. Proteins that are biologically
interesting range from about 50 to several thousand
amino acids in a single chain.

The huge variety of protein structures is
related to the variety of tasks they are intended to
do in nature. Some proteins, known as structural
proteins, have fairly regular structures, which can
generate the mechanical strength important, for
example, i.. beaks or nails, or in transmitting
force, as tendons do. Others, termed functional
proteins, have irregular, compact, globular
structures and are meant to interact specifically
with other molecules. Examples of the latter class
include enzymes, which are natural catalysts;
defence molecules, known as immunoglobulins, and
carrier molecules such as haemogliobin, which carries
oxygen in the blood.

Levels of structure

The structure of 3 protein can be defindd at a
number of levels, as shown in the first illystration
{see page 27). Primary structure refers to the
sequence of amino acids in the polypeptide chain.
Secondary structure refers to the way in which the
polypeptide chain can form localized elements of
regular, three-dimensional structure such as helices
or sheets. Tertiary structure refers to the overall
folding of the polypeptide chain which brings
various parts of the chain close to each other even
though they may be widely separated in the
sequence. Finally, quaternary structure refers to
the arrangement of pnlypeptide chains in a protein
which contains more than one such chain (for
example, haemoglobin has four chains). The
three-dimensional structures of over 150 proteins
have been found by X-ray crystallography, groups at
Bristol, Cambridge, London and Oxford Universities
playing important parts in this work.

Although the structures of a large number of
globular proteins have been mapped, the mechanisms
by which the structures are acquired are mych lass
well understood. In essence, the sequence of amino
acids in a protein is fixed by the sequence of bases
in the corresponding part of the organism's genetic
store, known as deoxyribonucleic acid or ONA for
short. The information in the base sequence of DONA
is ronverted to information in the base sequence of
a messenger called ribonucleic acid, or 3NA, in a
process known as transcription. The RNA sequence
information is then transiated into protein segquence
information. At the ribosomes, the sites of protein
synthesis, suitably activated aming acids are
brought. in the correct order to be joined together
to form the polypeptide chain starting at the
N-terminus. In some cases the polypeptide chain
undergoes subsequeni modification; so sugar groups
can be added to give glycopruteins, or the chain can
be split by the action of proteolytic enzymes. But
in all cases, it is necessary for the polypeptide
chain to fold up so as to form its characteristic

three-dimensional structure.
more than one polypeptide chain the chains must also
associate correctly.

If the protein has

Many proteins that are synthesized in one part
of a cell perform their biological function in
another part or may even be secreted from the cell.
The movement of the protein product is called
translocation; during this process the polypeptide
chain may be modified. In eukaryotic cells, which
are complex cells that have a distinct nucleus, the
main store of genetic information is the ONA in the
nucleus, seen in the second illustration (see’
page 28). Transc-iption of this DNA takes place
within the nucleus and translation happens in the
cytoplasm. However, there is also a small amount of
DNA in mitochondria, which are responsible for
producing the energy currency of the cell, adenosine
5'—triphosphate (ATP) and, in plant cells, in
chloroplasts, the sites of photosynthesis. Many of
the features of the genetic apparatus in these
latter organelles resemble those of bacteria, wnere
the cells, called prokaryotes, Tack a distinct
nucleus. This fact has led biologists to speculate
that such structures represent an evolutionary
remnant of free living prokaryotic organisms which
then come together to form the more complex
eukaryotic cells.

The DNA in mitochondria and chloroplasts has
the capacity to code for only a small fraction of
the proteins they need to carry out their work;
most proteins are coded for by nuclear DNA and
imported after synthesis in the cytoplasm. Some
proteins are made up of polypeptide chains from
different sourc2s, one example being the chloropiast
enzyme ribulose bisphosphate carboxylase (RubisCOQ)
which catalyses the first step in the dark reactions
of photosynthesis, the incorporation of carbon
dioxide into the S5-carbon sugar ribulose
bisphosphate in the absence of light. This enzyme
consists of two types of polypeptide chain, each
present in eight copies. The large chain, known as
the L chain, is coded for and synthesized within the
chloroplast, whereas the small or S chain is coded
for by nuclear ONA and imported. [ shali discuss
the assembly of thic complex enzyme later.

Folding of pol ide chai

In an article in Spectrym 200, I set out some
of the current ideas relating to the mechanism of
folding of polypeptide chains. In practical terms
it is extremeiy difficult to study the folding
process during synthesis of proteins in the cell, so
the more convenient experimental apprnach ysuvally
adopted is to study the refolding of proteins. A
protein is denatured, which means it is made to lose
its characteristic three-dimensional strurture, by
incubation with compounds such as quanidinium
chinride or urea; this has no effect on the primary
structure of the chain. At a known time, the
denaturing agent is removed, usually by dilution,
and refolding is monitored by the regain of
biolngical activity or the re-appearance of the
original structure. X-ray crystallography can be
used only to determine structure in the crystalline
state; in solution, technigques such as fluorescence
and circelar dichroism can be used to give
structur.] information that is less complete hut
still valuable. The research groups of
Dr. Creightun at Cambridge and Professor Pain at
Newcastle-upon-Tyne have been very active in this
type of study and, through these investigations, a
general picture of the sequence of events in protein
folding has begun to emerge (see third illustration -
page 29). The first stage is the formation of
elements of secondary structure such as helices,




sheets and so forth, a process dominated by the
formation of weak interactions known as hydrogen
bonds. In the next stage the polypeptide chain
adopts a globular structure: the driving force for
this process is the burying of hvdrophobic or
non-polar aming acid side chains away from water.
This structure has been termed a molten globule by
some workers, to emphasize the point that the amino
acid side chains have much greater mobility than in
the final structure. In the third and final phase
the molten globule undergoes various structural
adjustments to generate the final structure; the
biological activity of the protein is usually
regained in this finai phase.

Associatign of chains

A research group led by Professor Jaenicke in
Regensburg, federal Republic aof Germany. has made a
detailed study of the processes of refolding and
re-assembly of several proteins with multiple
polypeptide ~hains. One conclusion from the work is
that association of the individual polypeptide chain
is highly specific. For example, there is no
evidence for the formation of hybrid species when
pairs of such proteins are allowed to refold and
re-assemble after denaturation (the conditions used
for denaturation also Tead to dissociation of the
protein into individual polypeptide chains as well
as the unfolding of each chain). The overall
process consists of a sequence of folding and
association steps; biological activity i1s sometimes
shown by the intermediate, isolated, folded
polypeptide chains before association occurs. In
any case, however, the association must occur when
the individual polypeptide chains have folded enough
to generate a specific recognition site and thereby
allow the interaction with another chain to take
olace.

A_good mogdel?

The question remains as to how good a madel the
refolding of denatured proteins is for the process
of folding during the syntkesis of proteins in the
cell. Some evidence suggests that it may be a
reasonable model, and that a number of proteins
consisting of a single polypeptide chain are able to
refold at a rate commensurate with the likely rate
of folding in vivg, which is estimated to be
complete within 10 seconds. In addition the
recovery of biological activity on refolding is
close to 100 per cent in several cases. However, in
other respects it has become clear that refolding is
not a perfect model, and this seems to be the case
especially with larger and more complex proteins.

In these, the rate of refolding is not as rapid as
folding in vivg and the yield of active protein is
often much less tnan 100 per cent. The main side
reaction appears to be the formation of large
aggregates, probably through non-specific
associations between the exposed non-polar, or
hydrophobic portions of individual folded units or
polypeptide chains during the refolding process (see
third illustration).

There is no strong evidence that such large
aggregates form during the synthesis of proteins in
the cell, so it is necessary to consider how this
type of side reaction could be avoided. One
possibility is that during the process of
translation the growing polypeptide chain begins to
acquire three-dimensional structure, 3 process
termed co-translational folding. From studies with
model polypeptides it has been found that stable
structures can be formed by chains containing 30 or
fewer amino acids, and the rate of acquisition of
such structures is much faster than the rate at

which the polypeptide chain grows testimated at
between five and 10 amino acids added per second}.
Co-translational folding could therefore allow the
arowing polypeptide chain to form ane or more folded
units in a defined sequence from the N-terminus
which would then discourage incorrect associations
leading to the formation of aggregates. This is to
be contrasted with the refolding type of experiment,
in which the entire polypeptide chain is allowed to
fold ‘at one time' with no specified sequence of
events from one end of the chain. [t is not
difficult to envisage that if this is so, incorrect
folding and association could hanpen.

Tne rate of formation of correctly folded
protein in vivg can be accelerated by the
modifications occurring after translation. Secreted
proteins often contain disulphide bonds in which
pairs of cysteine side chains are linked. Formation
of the correct disulphide bonds during refolding is
often very slow; however. the. e is an enzyme known
as protein disulphide isomerase which speeds up the
process considerably. Professor Freedman and his
colleagues at the University of Kent, Canterbury,
have helped to characterize the role of this enzyme
in detail. Other recent results show that the
addition of sugar units to the polypeptide chain, to
give glycoproteins, may help to discourage incorrect
aggregates forming during the folding of proteins.

Studies of protein folding and refolding have
important practical applications as well as being of
fundamental biological interest. Advances in
recombinant DONA technology have allowed the genes
coding for a number of eukaryotic proteins to be
expressed in prokaryotic systems. For example in
work done at Celltech, at Slough, southern England,
the gene that codes for prochymosin, the precursor
of chymosin, otherwise known as rennin, has been
cloned and expressed in the bacterium
Escherichia coli. Rennin is an enzyme normally
obtained from calf stomach; it is used to curdle
milk in the process of making cheese. Producing
prochymosin by this strain of genetically engineered
bacteria is obviously much more convenient than
isolating the enzyme from calf stomach.
Unfortunately, a number of proteins, including
prochymosin, when expressed in E. coli, form an
insoluble aggregate within the bacterial cell.
Recovering the d:sired protein(s) involves
solubilizing the cell contents, usually with the
denaturing agent guanidinium chloride, and then
allowing ‘re protein(s) to refold when the
denatura:-*t is removed. This refolding step is often
the most difficult and least understood part of the
whole process. Obviously, better control of it is
vital to the economics of protein productinn by
recombinant DNA technology.

Translgcation of proteins

Because many proteins are translocated from
their site of synthesis to destinations either
inside or outside the cell, several questions arise
about this process. First, how is a protein
directed to its particular destination? Second, in
what form is th2 protein during translocation? and
third, how is the protein assembled to its mature
form? Work over the last five years or so has
helped to provide some answers to these questions.

First, the direction of proteins ko a target
appears to be a result of distinct types of
sequences of amino acids at the N-terminal end of
polypeptide chains, the first part to be
synthesized. For proteins which are destined for
secretion from the cell, the sequence is generaily
15-35 amino acids long and, apart from a basic amino




acid at or near the MN-terminus. there is a high
preponderance of hvdraphobic amino acids. Studies
in the USA have shawn that this “signal" sequence
directs a ribosome to the surface of the endoplasmic
reticulum membrane fsee the second illustration) ang
then helps to thread the growing polypeptide chain
across this membrane into the internal space, or
Iumen. The signai sequence is removed by an enzyme
within the Tumen and the polypeptide chain is
usually modifred, for exampie by formation of
disulphide bonds or the additisn of sugar residues,
prior to transport to the Golgi apparatus and
subsequent secretion from the cell.

Prateins which are destined for import into the
mitochondrion also contain the appropriate
targetting information in their N-terminal
sequences; there are different types of sequence
for the di‘ferent destinations within the
mitochondrion (see second illustration). Ffor
example, the typical targetting sequence for import
into ‘he matrix of the mitochondrion contains a
regular arrangement of basic amino acids with very
fow carboxylic acid groups. Once the protein has
arrived in the matrix the sequence is removed by the
action of one or, in some cases two, proteolytic
enzymes. Variations of the matrix-targetting
sequence allow the other possible destinations
witFin the mitochondrion to be specified. Similar
targetting sequences have been found for proteins
that are to be imported into chloroplasts in plant
cells. How important these sequences are has been
demonstrated by a number of elegant experiments
involving recombinant ONA technology in which
so-called hybrid polypept:de chains have been
constructed. The hybrid chains contain a targetting
sequence added on to the N-terminal end of the
polypeptide chain of a protein which would not
normally undergo translocation. The hybrid protein
undergoes the translocation specified by the target
sequence so that a protein can be directed to a
destination different from its normal one.

Relating to the second question, several lines
of evidence point to the fact that the protein is in
3 largely unfolded state during its translocation,
which means the polypeptide chain can be envisaged
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3s being threaded through the appropriate membrane
rather than being transported as a compact globular
unit. So the C-terminal portion of one of the
polypeptide chains of the enzyme involved in
synthesizing ATP in the matrix of the mitochondrion
can be digested by an externally added enzyme at the
same time as the N-terminal targetting segquence is
being removed by the appropriate enzymes in the
matrix. This clearly shows that the polypeptide
chain has an extended unfolded structure, traversing
both the inner and outer membranes of the
mitochondrion.

With regard to the third question, the
transition of the transiocated protein into its
final, mature form is the least understood part of
the process. In view of the finding that the
protein is transiocated in a lTargely unfolded state,
it is particularly puzzling that certain mature
mitochondrial proteins cannot successfully refold
after denatyration. We have shown that glutamate
dehydrogenase, an enzyme involved in the metabolism
of amino acids, and another enzyme called citrate
synthase which plays a part in the tricarboxylic
actd or TCA cycle, are mitochondrial proteins of
this type. Other workers, including Professor Ellis
at Warwick University, have reported that the
chloroplast enzyme RubisCO cannot be re-assembled
after denaturation.

Clues as to how the assembly process wmight
occur in vivg have recently begun to emerge. In the
case of RubisCO, Professor Ellis and his group have
found that there is a binding protein within the
chioroplast which forms a tight complex with the
large (L) polypeptide chain of the enzyme; (the
chain is made within the chloroplast). The complex
is known to be dissociated when ATP is added.
Isolated L chains cannet refold after denatu-ation,
but form large aggregates instead. It is proposed
that, in the chloroplast, L chains are released from
the complex formed with the binding protein in a
controlled way to allow the correct associations
with the imported small (S) chains to occur (as in
the fourth diagram: see page 29). Analogous
binding proteins have now been reported in other
biological Tocations.
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0. APPLICATIONS
ical ical 1i ion
Mabs against tetanys

Researchers at the Morinaga Institute of
B8iological Science (Yokohama City, Nanagawa
Prefecture) have developed human moncclonal
antibodies for tetanus. The antibody is available
in six types and can be mass produced for clinical
use. It neutralizes tetanus toxin at better than
0.001 1U/109 microgram efficacy ar 10-1C0 times the
efficacy of conventional globulin tetanus
antitoxins. In addition, because the monoclonal
antibody is not manufactured directly from bliocod
Tike globulin antitoxins, there is no associated
threat of viral infection. (Extracted from New

Technglogy Japan. January 1990)
Arthritis drug in UK trials

Bio-Technology General Corporation has
initiated a clinical trial aimed at testing the
safety and efficacy of its recombirant human
superoxide dismutase (SOD) in rheumatoid arthritis
patients.

The study is being co-ordinated at the London
Hospital in the UK. The ccmpany says the

responsible clinicians have been at the forefront of

clinical research efforts attempting to assess the
causal relationship between the presence of oxygen
free-radicals and the deveiopment of arthritis in
the joints.

The group has demanstrated increased levels of
oxidation products as well as elevated amgunts of a
superoxide—generating enzyme, xanthine oxidase. In
addition, the group has shown that the arthritic
joint generates damaging free-radicals during a
rest-exercise cycle, characteristic of reperfusion
injury.

[t is felt treatment of rheumatoid joint
inflammation with injections of the free-radical
scavenger S00 directiy into the joints may prove to
be clinically valuaoie by blocking the damaging
effects of free-radicals.

Although individuals with osteoarthritis have
been treated wi h a non-human S00 (bovine) for more
than a decade in Germany, BTG says it believes its
clinical trial to be the first ever to evaiuate

recombinant human S00 in the treatment of rheumatoid

arthritis.

Meanwhile Synergen has discovered a protein
that can block the effects of rheumatoid arthritis,
The protein 1nhibits interleukin—i, which can cause
the oain and swelling and cartilage decay of
rheumatoid arthritis. [nterleukin-1 is normally
involved in fighting infections. The newly
discovered protein apparently blocks interlteukin-|
receptors on cells. Synergen says the protein will
not reverse damage already done by rheumatoid
arthritis, but it will halt progression of the
disorder. Testing on humans could begin by
end-1990. Synergen and Hoffmann-La Roche will
jointly develop a synthetic equivalent of “he
protein.

The new drug might be valuable in treating a
variety of immune system disorders, such as
diabetes, asthma, lupus, etc. (Source: Chemical
Marketing Reporter, 19 March 1990 and New York
Times, 30 January 1990)
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A drug sold by Proctor & Gamble's Nerwich
Eaton pharmaceutici!s subsidiary reverses the bone
damage from osteoporosis, a disease suffered by a
quarter of elderly women, suggests a study
published in the New England Journal of Medicine.

The authors of the paper, from Sundby
Hospital in Copenhagen conclude that Didronel
(disodium etidronide) has a significant effect in
preventing fractures ot the degenerative disease.
The work, base¢ on a three-year trial of 66 women
suffering the bone embrittling disease, found
patients taking the drug averaged a S per cent
gain in bone mass while those on the placebo
showed a 3 per cent loss.

Etidronide is currently used to treat Paget's
disease of the bone. However, the drug is
believed to modify the dynamic equilibrium that
exists of mineral alements (such as calcium) in
the bone. Minerals are continuously absorbed from
and deposited in bone tissue, with the time for a
complete turnover about three months. The
scientists believe Didronel partially inhibits
absorption.

The study provides the first conclusive
evidence that drugs can increase bone mass and
prevent fractures in women affected by the
disease. Current therapies for treating
osteoporosis, such as hormone repiacements and
fluorides, tend to slow rather than reverse the
deterioration. Both existing treatments have some
disadvantages, for example, questions over the
integrity of the new bone. However, HRT does have
some beneficial secondary effects.

Norwich Eaton hopes the drug will be shown to
complement existing therapies and studies may show
synergy. (Source: Euyropean Chemical News,

14 May 1990)

r i h h

Centocor's human monoclonal antibody drug
Centoxin significantly reduces mortality in
patients suffering potentialiy-fatal gram-negative
bacteraemia and sepsis, the company's scientists
intend to report.

An abstract of a report, which will be
presented to the American Society for Clinical
Investigation, claims a 39 per cent drop in
mortality rate compared to a placebo. Moreover,
in septic shock, a more serious condition, the
mortality drops by 42 per cent.

Last year, the rival US biotech company Xoma
pubiished trial results of its Mabs-based drug
Xomen-£5. Xoma reported a simiiar reduction in
mortality for sepsis, but published no resuits ic
compare efficacy in septic shock.

Both drugs await approval in the US and
Europe and the first launches are expected this
year. The two drugs could be the first big
selling Mabs-based pharmaceuticals. (Source:

Eyropean Chemical Mews, 30 April 1990)
US team describes oral insylin agministration

A:y oral form of the protein insulin may soon
repia.e subcutaneous injections for diabetic
patients. Scientists at the Medical Collage of
Ohio have developed a way of overcoming the




problem that insulin taken ovally is broken down by
the body's digestive enzymes in the sawe way as
other proteins in food.

Frofessor Murray Saffran and colleagues have
ccated insulin in gelatin capsules with a waterproof
plastic. which appears to protect the capsule from
destruction in the stomach and small intestine.

When the capsule reaches the large intestine
tcolen), naturally occurring bacteria break the
plastic coating, allowing the insulin (o be released
and absorbed.

Saffran described his work at the recent
Biochemical Sacisty meeting at Bath, UK, where he
explained that studies in diabetic dogs (made so by
the removal of the pancreas) had shown the oral
formylation to control blood sugar levels.

Secause the capsule takes some time to travel
through the alimentary canal. Saffran explained that
it would be taken about four hours before meals, in
anticipation of raised glucose levels. He believes
it will be suitable for insulin Jependent diabetics.

Saffran said that, although insulin
administered through the colon has a Tow
bto-availability, the proximity of the colon's blood
vessels to the liver makes it sufficient to control
diabetes. His team has studied the use of an
adjunct (S-methoxysalicyclic acid), a derivative of
aspirin, to increase absorption.

In contrast, insulin delivered subcutanecusiy
enters the general blood circulation and only a
small part reaches the liver. Apart from the
advantage of convenience, the oral form may reduce
complications that occur from insulin in the blood
stream acting on myscles, causing hypertension,
heart disease and kidney failure.

The oral formulation is different to the
technique used by Cortecs, a London-based drug
delivery fi-m, but the approaches lead to the same
effect. Cortecs uses a micrremulsion of insulin in
fatty acid and fat molecules to protect the

insylin. (Source: GgLurgpean Chemical MNews,
23 April 1990)

~2 prods in Eyr

Cetus and Hoffmann-La Roche have agreed to
co-market their interleukin-2 ({[L-2) products in
Europe. Under ‘he agreement, each will market both
Proleykin and Rofargn-A, respectively Cetus' and
Roche's products, in Switzeriand and all
EC countries, with the exception of Denmark and
Greece. Proleykin is approved for renal cell
carcinoma, and Rgfergn-A approved for various
cancers and viral infections in most of Europe. The
two companies are collaborating on the development
of [L-2 for additional indications. (Source:

European Chemical Mews, 30 April 1990)
INF success

BASF's Knoll pharmaceutical subsidiary has
reported success in recent clinical trials of tumour
necrosis factor (TNF). Knoll claims that patients
suffering from kidney cancer have shown a
“substantially" improved recovery rate when treated
with TNF combined with human immune system proteins,
such as alpha 2 interferon. This combination has
resulted in tumour recession of 50-100 per cent in
trials conducted in Hamburg. Hearings on BASF's
application to build a plant to manufacture TNF at
Ludwigshafen are scheduled to restart soon.

{Source: Cyropean Chemica) News, 4 April 1990)

Genex goffers “resegrch” wares

Genex Corp.. Gaithersbufg. Md., sold its first
three bottles of Adhera-Cell!”  a recombinant
Yio0-adhesive bas:d on the "glue™ that anchors blue
mssels to seashore rocks. The protein, which
differs 60 per cent from the natural amino-acid
sequence, is used by laboratories as a surface
support for cultured, anchorage-dependent cells.
Although it has not yet started clinical trials with
this glue, Genex plans also to develop the engineered
protein as a dental! and ophthalmic adhesive, a
surgical suture replacement and for use in skin
grafts.

Two other products are also being deve}“ped for
medical applications: Anti-fluorescein SCA'", a
single—chain, protein-engineered, antigen-binding
molecule that contains only the non—antigenic fv
portion of the antibody, is designed for
cytochemistry studies. Concurrently, Genex is in
Phase [ trials with the recombinant molecule linked
to a radicactive marker, as an imaging agent for
colorectal cancer. GammaBind Fab Separator, which
isolates IgG antibody fragments in research and
scale-up settings by binding only to the Fc region of
the target molecules, is being readied as a
therapeutic. Genex says the cloned protein will be
useful in aphoresis columns to purify the blood of
patients with autoimmune diseases. (Source:

McGr ill's Bi ngl . 19 March 1990)

hera fi f

ral issign

Based on the success of recent gene-transfer
experiments, the Institutional Biosafety Committee of
the National Institutes of Health (NIH) has approved
the first gene-therapy experiment involving humans.
[f the protocol passes several other governmental
reviews, clinical trials in patients who lack the
functional gene for the enzyme adenosire deaminase
(ADA) could begin before the end of this year.

Under the proposal by W. French Anderson of the
National Heart, Lung and Blood Institute (NHLBI) and
R. Michael Blaese of the National Cancer Institute
(NCI), the ADA gene sequence will be inserted
in vitrg into T cells removed from patients with
severe combined immunodeficiency (SCID), a genetic
disease caused by the body's inability te produce
ADA. The transformed T lymphocytes, grown in large
numbers in the laboratory, will then be injected back
into the patient's bloodstream to produce the missing
enzyme.

Anderson‘’s team has already accomplished *he
first step - successfully inserting the gene in vitrg
into the T cells of SCID patients, so they would
produce ADA. A major goal of the clinical trials
will be to Tearn how long the cells continue
producing the missing enzyme, after being injected
into the patients.

Anderson has teamed up with Blaese and
Steven Rosenberg of NCI to design a pratocol for
inserting a bacterial neomycin-resistance gene into
tumour-infiltrating lymphocytes (TIL cells)
administered to terminal cancer patients. This
"gene-transfer” experiment allowed Rosenberg to trach
the TIL cells during the patient's treatment, but
ntherwise contributed nothing to the transformed
cells’ therapeutic effect. However, before it could
be conducted, NIH's institutional biosafety comittee
had to be convinced that patients would suffer no
adverse effects from the retrovirus used to carry the
resistance-factor marker gene into the TIL cells,
Anderson notes.




safety and success of the
stiil-ongoing TIL experiments laid the groundwork
needed to proceed with the side-tracked ADA
gene-therapy “rials. Anderson’s new protocol
duplicates as closely as possible the TIL-gene study
design. The same mouce retrovirus will be used to
transform ‘he same kinds of T cells, except that the
ONA sequence actually inserted in vivg will be a
human gene *that expresses AUDA, rather than a
bacterial gene for neomycin resistance.

The eventual

If the ADA cene-therapy experiment with T cells
succeeds, Anderson says he will finally return to
his ariginal concept - transforming bone—marrow
cells to produce norma” lymohocytes over the
patient's lifetime - thus, 2 permanent cure for

SCID. tSource: McGraw-Hill's Bigtechnology
Newswatch. 19 March 1990!

ncer ting ki

Cancer research has a ‘ong road ahead in
developing "cancer-testing kits*. The impartance of
genes as being a factor in cancer development, and
other genes that suppress cancer, prompted the
thought that genes could be a help in identifying
peopie wi'h the highest risk of getting the
disease. Testing kits, however, are slow in
developing, partly due to problems in identifying
the right gene. While about 50 genes that can cause
cancer have been identified, just 12 have been
Tinked to specific tumours that arise in humans.
(Extracted from The Econgmist, 23 February 1990)

Hegrt dryg debate grows

Two new studies are adding to the debate over
which drug should be used to reduce deaths from
heart attacks. Three products - streptokinase, TPA
and "Eminasz” - ar€ all vying t¢ supply this
critical market.

The latest is a 180-patient trial comparing
SmithKline Beecham's "Eminase™ (anistrenlase) with
Genentech Inc.’'s "Activase” brand TPA. French
researchers reported at the American College of
Cardiology that the two were basically matched in
their ability to open blocked arteries and maintain
the pumping function of the heart.

According to SKB, the only difference found
between the two agents in the study was in the
fibrinogen level (clotting factor): it was much
lower in "Eminase" patients at six hours than in TPA
patients, and is attributed to the longer half-life
of “Eminase”.

Genentech, however, considers this finding a
plus for TPA, because bieeding complications can be
more easily halted when the drug clears from the
bcdy more quickly.

SK8 also points to ease of injection as a plus
for "Eminase”, because delays in the hospital can be
reduced by giving the drug in an emergency room or
before the patient reaches the hospital. “Eminase”
requires a two-to-five minute injection while
streptokinase needs a 30~to-60 minute infusion and
TPA a three-hour infusion.

Earlier, a much larger study found that
streptokinase, marketed by Hoecrst-Roussel
Pharmaceuticals [nc. as "Streptase” and by Kabi as
"Kabikinase”, was basically equal to TPA in
preventing mortality.
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However, this study is disputed as well,
specifically regarring when a supporting injection
of the anti-—coagulant heparin should be injected.
in the study, hcgarin was not given until 12 hours
after patients reached the haspital. Genentech
contends the study is flawed because earlier
injection is cailed for.

All three heart agents have yet to be compared
in 3 head-to-head study. although the ISIS-3 study
now under way will attempt this with more than
40.000 patients. For now, the most notable
difference between the three is in price: TPA is
about $2,200 per dose, "Eminase” is $1.700 and
streptokinase is around $200.

Meanwhile, another new study published last
week in the New £ngliand Journgl of Medicine
irdicates a daily dose of aspirin can cut in half
the risk of strokes in people who suffer from an
irregular heartbeat.

The study of 1,244 adults found that aspirin
cut the risk of stroke by 50 to 80 per cent among
patients suffering from atrial fibriilation, a
common heart condition that leads to about 70,000
strokes every year. The research also discovered a
similar protection against stroke among patients
taking warfarin, a prescription anticlotting drug.

(Source: Chemical Marketing Reporter, 26 Harch 1990}
Will monoclonals gyt-do lasers in mopping up

r H r 1s?

If Dominic Man-Kit Lam's toxin-linked
monoclonal antibodies perform as well in vivg as
they do in vitrg, they will offer eye surgeons an
alternative to lasers in correcting secondary
cataracts. Acting as molecular scalpeis, Lam's
monoclonals - specific to human-liens epithelial
cells, and coupled to cell-killing ricin A - will
mop up and wipe out the opaque wmonolayer of cells
that often grows back to cloud vision after surgical
remova] of the primary cataract.

Lam, who is founder and chairman of Houston
Biotechnology, Inc., calculates that with half of
the million cataract patients requiring secondary
cell scavenging, at $1,000 each., his antibody system
would confront a half-billion-dollar market. At
$100, it "would be cost-effective, and hopefully
viable commerciaily”.

Cataract extraction is one of the most popular
surgical procedures in the world, with more than gne
million done in the USA alone each year, at 3 cost
nf $2,000 to $3.000. In half of these cases, the
fow cells that the surgeon’'s instruments cannot
reach creep back to cover the interior rear wall of
the lens capsule. At this point, Lam explained,
current procedure “is to blast a hole through the
wall with a laser”. This costs, typically, another
$1.000 and risks damaging the retina or other parts
of the eyeball behind the lens.

If the antibody-toxin conjugate is instilled at
the time of the primary surgery, it eliminates the
need for a return engagement, by extirpating every
last opaque epitheiial-cell remnant. Because this
is a one-shot procedure, the murine component of the
monoclonal would not risk immune reaction or
reiection,

In many instances, the ophthalmologist inserts
a plastic lens into the lens cavity after removing




the primary cataract. This already abproved medical
device can be coated with the conjugate. as a more
elegant delivery approach than instillation.

Still in the preclinical testing stage., the
antibody-ricin conjugate has "proven efficacious in
selectively destroying lens epithelial cells".

{Source: McGraw-Hill's Bigtechnolgqgy Newswatch,
16 April 1990)

Tritgn Bi ien rel wQ N

resedrch products

Two new monoclonal antibaodies are now
available, for research use only, in detecting,
diagnasing and monitoring the course of certain
cancers, it was announced by the Diagnostics
Division of Triton Biosciences Inc.

cancer

The first, RB Gene Product Antibody (Makl), is
for use in studying the role of the retinoblastoma
(RB) gene in the pathogenesis of cancer, whilst the
second, a monnclonal antibody against HPV-18 E7, is
for studying the rale of human papillomavirus (HPV)
in calignant transformation.

The RB gens was identified as the first "tumour
suppressor” gene in the childhood cancer,
retinoblastoma. Retinoblastoma occurs during the
first four years of life, affecting about one in
20,000 live births world-wide.

Tumour suppressor genes are thought to function
by suppressing the celi's ability to proliferate.
when this requlation is removed through genetic loss
or mutacion of the gene, the cell is then able to
proliferate uncontroliably, ohe of the
characteristics of cancer. The loss or inactivation
of the RB gene was established as the key event in
retinoblastoma tumour developwent.

RB gene mutations have also been demonstrated
in osteosarcoma, small cell lung carcinoma, breast
cancer, bladder carcinoma and prostate carcinoma
cell Tines or human tumours. Triton researchers are
axploring possible applications of the RB Gene
Product Antibody (Mabl) in these other indications.

The R8 Gene Product Antibody (Mabl) has peen
shown to detect, by radisimmunoprecipitation and
Western blot analyses, an unphosphorylated protein
of M. 110 kD. An associated, less distinct,
variable region of M_ 100 kO to 16 kD was also
identified, which represents the various
phosphorylated forms of the RB orotein.

Triton researchers established the specificity
of the antibody by positive reactivity with bladder
carcinoma and normal foetal fibroblast cell lines
known to express the RB protein. Both Western blot
and radioimmynoprecipitation have been blocked by
antibody readsorption with a synthetic peptide from
the published RB ONA sequence. Negative reactivity
wds demonstrated with a retinoblastoma cell line
known to lack the RB gene.

Specific types of human papillomavirus (HPV)
have been shown to be associated with cervical
cancer. HPV types 16 and 18 viral DNA have been
detected in up tc 30 per cant of cervical carcinoma
biopsies. Independent research has demonstrated
that the HPV type 16 early protein, €7, has the
capacity for cellular transformation, a function
that may be of importance in the multistep
progression of cervical cancer.

Triton's HPV-18 E7 monoclional antibody has been
shcan to detact the HPV-18 E7 gene product in
vestern blot and immunoprecipitation analyses.
Immunohistochemical staining performance on human
tissues as well as correlaticon of staining
performance with ONA probe techniques is under
investigation.

The specificity of the antibody was established
by positive reactivity with a bacterially-derived E7
fusion protein and the expressed E7 protein in human
cervical carcinoma cell lines containing HPV-18
DNA. Negative reactivity was shown with other HPV
fusion proteins and with other cerical carcinoma
cell lines containing HPV-16 ONA or negative HPV DNA.

The HPV-18 E7 antibody joins Triton's related
research product. a monoclonal antibody to
HPV-16 E7, which was released in September 1989.

Triton 8iosciences inc. is a wholly—owned
health care subsidiary of Houston-based Shell 0il
Company. The company is focused on the development
and commercialization of diagnostics and
pharmaceuticals for cancer, viral diseases and other
serious illnesses. (Source: (ompany News Release,
May 1990)

AIDS v in FDA ok r in

The US Food and Drug Administration has
approved nationwide testing of a post-exposure AIDS
vaccine developed by 0v  lonas Salk, who 35 years
ago pioneered the polio vaccine. ODr. Salk's vaccine
will first be given to about 60 people who are
infected with the AIDS virus, but who have not
developed any symptoms of the disease.

FDA officials say the new vaccine manufactured
by Immune Products Ltd. of San Diego, California,
has already been tested in chimpanzees and about
100 AIDS-infected people in California, which has
its own AIDS drug testing programme.

It is hoped the vaccine, which consists of
inactivated or "killed” AIDS virus (HIV), will spur
an immune response that will halt or even reverse
the soread of the deadly virus in people suffering
from AIDS. [t can take 10 years or longer from the
time people are infected with HIV unti] they develop
AIDS.

The Salk vaccine is the third experimental AIDS
vaccine FOA has approved for human testing. Sites
of the FDA-sanctioned tests, which will run for nine
menths, were not named. Last June. Dr. Salk
reported two HIV-infected chimps Jost ail signs of
the AIDS virys after receiving his vaccine. Results
of esarly tests in HIV-infected patients have not
been made public. But researchers have asked
California health officials for permission to widen
testing to include 10 uninfected people at very low
risk of AIDS infection.

Or. Salk has pledged to be the first uninfected
person to take the AIDS inoculation. The vaccine
carries the potential for infection if all the virus
used is not completely killed.

[n theory, researchers say one of the most
effective ways to prevent the spread of AIDS would
be through vaccination. But because of the complex
and rapidly mutating structure of the AIDS virus,
most experts predict any vaccine is at least five
years away.




Tests of a genetically-engineered vaccine made
from an insect virus, produced by Microgenesys Inc.
of West Haven, Conn., started in August 1987, while
Bristol-Myers Squibb Company of Mew York received
approval to test a genetically-engineered vaccine
made from the vaccinia virus in November 1987. Test
results reported so far have not been impressive.

Developers of a fourth vacci. e, made by Alpha 1}
Biomedicals Inc. of Washington, D.C., and Cel-Sci
Corporation of Alexandria, Va., were granted
permission by California officials to conduct human
tests in that state earlier this month.

Meanwhile, FDA is asking Bristol-Myers Squibb
Company for more information about an experimental
AIDS drug following reports of six deaths from
adverse reactions. The pharmaceutical company
confirmed that drug-related inflammation of the
pancreas killed five of 8,000 AIDS-infected people
who received dideoxyinosine, or DODI, in a new
"expanced access” plan, as well as one of
700 patients who got the drug through traditional
tests. (Source: Chemicai Marketing Repgrter,

19 March 1990)

Major devel nt in AIDS dr

SmithKline Beecham (UK) reports a major
development in a new kind of drug to treat AIDS
victims. A similar development was reported by
Upjohn. Scientists at both firms report discovering
a number of compounds that make the AIDS virus
impotent in test-tube experiments. The researchers
say the chemical compounds are being used as
prototypes for what they anticipate as a new
category of drugs to prevent the HIV-1 (human
immunodeficiency virus) from reproducing itself in
rells that have not been infected. The two drug
firms, as well as researchers at Merck, Abbot
Laboratories, Monsanto and others, are trying to
find a chemical that can thwart the work of an
enzyme known as protease. (Extracted from Wall
Street Journal, 26 January 1990)

Roche plans A Adryq collaboration

Hof fmann-La Roche and Genetics Institute are to
collaborate on research directed at finding
therapeutic agents for treating AIDS.

The collaboration will focus on reverse
transcriptase (RT) inhibitors, drugs which block a
vital enzyme unique to the HIV and without which the
virus cannot replicate.

The agreement binds the two companies to
exchange technical informaticn and contribute
research materials, but fund their own programme.
In addition, GI will have marketing rights to any
protein or biosynthetic peptide and Roche will have
rights to any synthetic molecule arising from the
collaboration. Both companies will receive
royalties f-om each other if a product is

commercialized. (Source: r hemical News,
26 March 1990)
French insti claim r [ with A

vaccing

A potential vaccine against HIV has produced
encouraging results at a laboratory in Paris. Two
chimpanzees, each of which received different but
retated inoculations, appear to be free of the virus
six months after French researchers deliberately
infected them with it. But Marc Girard, the deputy
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director of the Pasteur Institute, who ied the team,
warns that many obstacles remain before the
experiments can be called a success.

The search for a vaccine against HIV has so far
eluded scientists, partly because the virus mutates
rapiily and - unlike other human viruses - comes in
many different forms that make the body produce many
different types of antibodies. So even if
scientists could design a vaccine that could
stimulate the body to produce one ar more of these
antibody types in people, they m.ght not protect
completely against infection.

A second problem is that, once irfected with
HIV, the immuyne system’s cells fail to respond
normally. So the best hope, says Girard, is to
produce a very high level of immunity.

The first chimp received three successive
inoculations. First, Girard gave it
genetically-engineered vaccinia virus - the basis of
traditional smallpox vaccine - with an inserted gene
from HIV. This gene makes the vaccinia produce the
protein from HIV's coat, called gpl60, which, in
theory, should stimulate antibodies capable of
"neutralizing”, or enguifing, the virus. However,
the chimp fatled to make antibodies.

Next, the French team gave the chimp a direct
inoculation of purified gpl60. This time, the chimp
produced sowe antibodies, but not the vital
neutralizing ones. Finally, the researchers gave
the chimp a synthetic peptide ~ the building block
of protsin - copied from a Toop in the protein coat
of HIV known as V3. This time, the animal produced
plentiful neutralizing antibodies.

Researchers already known that V3 is vital for
the virus to insert its genetic material into the
host cell. [f antibodies can be made to attach
themselves to the loop, the virus could be disabled.

The second chimp received a different
combination. First, it had a cltassical "vaccine"” of
inactivated virus, which produced only very few
neutralizing antibodies. Second, the chimp received
purified gpl60, 1ike the first animal. Again, it
produced some antibodies, but few neutralizing
ones. Finaliy, the second chimp also received the
synthetic peptide from V3. This animal, too,
produced plenty of neutralizing antibodies.

Both animals then received live HIV iato their
bloodstream. Six months later, the researchers have
been unable to find any trace of the virus either
in their lymph nodes or by amplifying the DNA from
their cells uysing the polymerase chain reaction
terhnique. This suggests that the inoculations have
protected them - so far at least. Two control
animals injected with HIV have developed symptoms.

However, Girard stresses the problems that
remain. [t igs still possible that the animals are
infected but that the team has failed to pick up
signs of the virus. Secondly, and the biggest
problem, the researchers do not know which
inoculation or combination of inoculations has
provided the apparent protection. Theoretically,
sach injculation or combination of them should have
been tested separately on separate animals but this
is impractical, says Girard: the animals cost
$40,000 each and are hard to come by.

The Pasteur Institute and its offshoot
Pasteur Vaccines, which did much of the wark, are




collaborating with the company Transgene in France
and other centres in the US. Girard olans to try
to repeat the tests and find out the role of V3.
If this is successful. he will apply for
permission to test the peptide in people.

(Source: New Scientist, 5 May 1990)

Roche, Miles see AIDS advances on two fronts

Research scientists have reported two
advances in therapies which may potentially be
used to treat AIDS.

British scientists, including a team from
Switzerland's Hoffmann-La Roche & Co., said they
have synthesized more than a dozen new proteinase
inhibitors. Froteinase is an enzyme by which the
AIDS virus reproduces itself and numerous drug
companies have focused their AIDS research
on developing molecules to biock the enzyme's
action.

The British team claims their proteinase
inhibitors are "of considerably enhanced potency",
and potentially less toxic than other reported
inhibitors.

The second report focuses on a calcium
channel blocker, nimodipine, sold by Miles Inc.
under the name "Nimotop". A team of neurological
researchers, studying the effects of AIDS on
calcium build-up in the brain have suggested this
build-up is how the virus damages nerve cells and
may underlie the dementia afflicting about
two thirds of AIDS patients.

Though the researchers said their theory of
the virus-induced calcium build-up and nerve
damage is yet unproven, the experiments suggest
further experiments should be done, aimed at
eventualiy testing nimodipine on AIDS patients.
(Source: hemical Marketing Reporter,

23 April 1990)

Oral_doses of alpha interferon absorbed
throygh the mgyth can alleviate symptoms of AIDS,
according to D. K. Koech of the Kenyan Medical
Research [nstitute (Nairobi). Interferon is
normally not given orally because of the belief
that it would be destroyed by the acids in the
stomach. Koech claims, however, that wafers
impregnated with alpha interferon can alleviate
AIDS symptoms within weeks, restoring appetite,
and reducing fever, fatigue, fungal infections,
diarrhoea and swollen Tymph nodes. Symptoms were
alleviated within five weeks in all 99 patients
tested. Other experts are skeptical that the
treatment works. Injections of far higher doses
of interferon have previously been ineffective.
Further studies of the oral therapy will be
conducted in the US and by WHO in several other
nations. The longest any patient has been treated
so far is six months., (D4 lymphocyte counts rose
sharply.

J. M. Cummins of Amarillo Cel) Culture says
that animal studies on other diseases nave offered
some supporl for the effectiveness of oral
interferon therapy. J. M. Hassett of Mount Sinai
Hospital (Mew York, NY) says he doubts that the
henefits of oral interfernn will be as great as
described by Or. Koech, but even if the therapy
only improves appetite or reduces fatigue, 1t will
still be very useful. Trials at Mount Sinai on
35 patients could begin in May 1990. (Extracted
from New York Times, 4 April 1990)

Trials continye gn experimental AIDS dryg

Project Inform, a San Francisco group, has been
given permission by FDA to continue its clinical
triais of compound Q, an experimental AIDS drug. In
1989 a doctor at San Francisco General Hospital
announced that the drug, which is derived from
cucumber root, kills AIDS-infected immune system
scavenger cells but does not hurt uninfected cells.
The report generated a great deal of excitement
among people with AIDS ant their advocates. Project
Inform began imparting compound Q from China for
secret trials. Advocates for AIDS patients say the
move was necessary in light of government
regulations they regard as excessive. But when
three people involved in the compound Q trials died,
FDA took steps to block further testing. Some AIDS
researchers are criticizing FDA's decision to allow
the compound Q trials to resume. They accuse the
agency of caving in to pressure from AIDS patient
support groups and backing away from its
responsibilities. FDA counters that it is simply
trying to bring the compound Q trials into the
formal clinical trials process. The new study will
be done by the same private physicians who were
involved in the secret trials. Genelabs, a
subsidiary of Sandoz Pharmaceuticals, will supply a
synthetic form of compound §. (Extracted from New
York Times, 9 March 1390)
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What to do with an animal map

Cattle will likely be the first farm animals
for which researchers produce a genetic map. And
although many of the participants at the recent
Banbury Center meeting talk of the benefits of a
cattle map in terms of dollars per steak, Alan Teale
of the International Laboratory for Research on
Animal Diseases in Nairobi has a different use in
mind for the map, whenever it is done.

Teale does not want to produce a leaner steak.
Rather, he wants to provide food for a protein-poor
region of Africa. To do so, he wants to track down
the genes that control resistance to trypanosomeosis,
better known as sleeping sickness.

Because of this tsetse-borne disease, some

10 million square kilometres in Africa are
unsuitable for cattle. Eradicating the tsetse fly
will be difficult if not impossible, and prospects
for a vaccine are dim, says Teale. Short of those
two options, resistant cattle would be a tremendous
boon. Teale considers them “a backstop that might
save you from catastrophe”.

One breed of cattle, the N'Dama, are resistant
to the parasite, but they are scrawny and are poor
milk producers. Teale wants to use the genetic map
now being developed by James Womak of Texas A&M
University and others to find markers associated
with the resistance so that he can introduce it into
the popular Boran breed, though he admits at the
outset that he has "absolutely no idea how many
genes are involved".

Although the cow genetic map has been garnering
the most attention so far, pig maps may well be
next. At the University of Illinois, Larry Schook.
Harris Lewin, David McLaren and Matthew Wheeler are
just starting to look for markers with a grant from
the National Pork Producers Council. They want to
find the genes that control the huge litter size in
the Chinese pig, a fat, homely animal reminiscent of




a Shar-Pei dog. The Chinese pig has 20 or 33
piglets per litter, as opposed to eight or ten in
the Titters of domestic animals, but the meat is %oo
fattv. [f the group can find markers close to the
genes. then they can select for them to breed the
Targe-litter trait into the domestic pig. (Source:
Ssience, Vol. 248. p. 552. 4 May 1990)

Sericulture labour-saving technology ysing
plant hormone

Daicel Chemical Industries Ltd., and the
National! Institute of Sericultural and Entomologicai
Science have jointly developed a tichnalogy for
stimulating silkworms to move up to their cocooning
frames by using a plant hormone.

A cocooning frame is a corrugated board frame
partitioned into square compartments the size of a
photographic film box. Silkworms about to produce
cocoons move up to this frame to do so. This is an
important process in sericulture, but since it must
be accomplished within one or two days, this has
been a major praoblem in large-scale sericulture and
for achieving labour-saving in the trade.

cdysone was discovered in Japan in 1944,
extracted in Germany in 1954, and its structure was
elucidated in 1964. Feeding silkworms this hormone
is known to stimulate them into moving up into the
cocooning frame. This hormone, extracted from
insects, is very costly, so it is not used in
sericulture.

Daicel Chemical Industries and the University
of California, Berkeley (USA) discovered that the
roots of Vitex strickeri, an indigenous African
shrub, contain a high concentration of B-ecdysone
and established a technology for economically
extracting the substance. At the same time, the
company developed a technology jointly with the
National Institute of Sericultural and Entomological
Science for applying the substance to sericulture.

In experiments at the institute, it was
confirmed that whereas orly B0 per cent of the
silkworms not doped with 3-ecdysone climbed into the
cocooning frame in 40 hours, those that were fed
with leaves sprayed with 10 ppm of the substance all
climbed into the cocooning frame in 20 hours. As a
result, the work of moving the silkworms into the
cocooning frame has been conspicuously alleviated,
mass processing is now possible, cccoon quality
deterioration due to long-unattended cocoons is
prevented, and the yield has been substantially
improved by increasing the turnover nf moving the
silkworms into their cocooning frames. Further
details available from Daicel Chemical Industries
Ltd., Research Centre, 1239, Shinzaike, Aboshi-ku,
Himeji City, Hyogo Pref. Tel.: (0792-72-8524, fFax:

0792-74-4074. (Source: JETRQ, May 1990)
ONA-probe tests ysed in tyrtle repopylation
programme

ONA-probe tests have been used to distinguich
the sex of newly hatched ridley sea turtles, in
research by S. Oemas at the University of Tennessee
(Memphis). The tests are based on the ONA
fingerprinting process. The probe in this test is a
ONA fragment from a poisonous Asian snake which
attaches to gender-specific ONA fragments. Small
blood samples from the ridley turtles were used.
The procedure correctly distinguished the sex of
29 nut of 30 ridley turtles tested, and 2 out of 10
green sea turtles tested. Radioimmunoassay for
testosterone is 90 per cent accurate for

two-vear-nld turtles, but that would slow the ridley
tyrtle repopulation programme of tae National Marine
Fisheries Service (Galveston, TX). The DNA test may
also be used to understand the effects of incubation
temperatures on the gender of turtie hatchlings.
There are more female hatchlings when the incubation
temperature is comparatively warm. Male hatchlings
are more numerous when the incubation ‘emperature is
5-8°C iower. (Extracted from Science News,

13 January 1990)

Tran ni rp; u r test

The first outdoor experiment with a genetically
engineered, transgenic fish has received tentative
approval from the US Department of Agriculture
fUSDA). Pending final public comments, the action
clears the way for Auburn University researcher
Rex Dunham to see whether carp containing a trout
growth hormone gene can transfer the genetic trait
from generation to generation and to monitor how the
gene affects fish development.

At issue is whether the experiment would pose
any environmental threat to Alabama streams. Ounham
plans to stock 19 ponds with the fry from nine
transgenic carp that will be spawned in a
Taboratory. The fish will be grown and siudied for
one year and then destroyed before they reach sexual
maturity.

USDA's Office of Agr’ -ultural Biotechnology
says the safety measures that Auburn has taken to
make sure the fry do not escape into nearby streams
are adequate. But this finding is being challenged
by the National Wildlife Federation (NWF). NWF
biologist Margaret Mellon, citing the presence of
carp and other exotic fish in nearby waterways,
questions Auburn’'s containment mechanism.

Moreover, she says the department's
environmental assessment should be augmented with a
more detailed environmental impact study (EIS) that
includes the participation of other federal agencies
such as the Department of Interior's fish and
wildlife division. The organization may seek a
court injunction to stop the experiment pending the
outcome of an EIS. (Source: Science, Vol. 247,

p. 1298, 16 March 1990)

The sw w byil bi r pi

Pig farmers could produce better, heavier
animals that need fewer antibiotics with the help of
a feed of combined sugars. The sugars work by
nourishing beneficial bacteria that tive in the
pigs' intestines.

BigEurope, 3 french biotechnology firm, has
develnped the specialized food additive. It is a
qroup of sugars which increase the pig's weiqght at
market by up to 9 per cent. The company says the
sugars could replace the much-criticised antibiotics
that farmers now feed routinely to livestock to
boost growth.

Farmed animals grow bigger and faster :f they
are fed antibiotics that work against a wide
spectrum of bacteria, whether tne animals are
obviously sick or not. This practire, widespread
among farmers, is thought to work by killing harmfyl
gqut bacteria, a source of much ill-health amone
crowded, stressed animals, though the drugs also
kill beneficial bacteria. But the practice also
breeds antibiotic-resistant bacteria, and leaves
residues of the drugs in meat, much to the alarm of
consumer groups.




BioEurope Jescribes its sugars as
"pre-probiotics”. Probiotics are beneficial bacteria
that normally irhabit the gut. Ffrangois Paul, a
researcher with BioEurope, says probiotics are
beneficial to their host animals because they compete
with coliforms and other bacteria such as
Clostridium, which causes botulism and oth:r
infections. The probiotics reduce the numbers of
such bacteria and help to digest some food, making
more available for the animal. They can also
stimuiate macrophages, white blcod cells in the gut
which destroy harmful micro-organisms.

Some researchers have attempted to boost the
numbers of probiotics in the gut by feeding them
directly to animals - and humans - but their attempts
have so far been disappointing, says Paul. He says,
for example, that there is no evidence that the
lactobacillus bacteria in live yoghurt join the
colonies of similar tacteria already resident along
the gut wall.

BioEurope's technique to boost probiotics
involved designing a molecule that could survive its
journey through the digestive tract to the colon,
where the bacteria live. The molecule would then
have to feed praobiotics, but not harmful bacteria.
The company's researchers used enzymes that link
sugars together in ways that cannot be broken down by
digestive enzymes in the saliva, stomach or small
intestine, to create various chains of the simple
sugars sucrose and glucose, known as
oligosaccharides. Next, the team fed the
oligosaccharide to cultures of gut bacteria, and
selected those chains which could be digested only by
probiotics.

The researchers then fed the oligosaccharides to
pigs and compared the animals' growth with that of
pigs in the same barn that were fed ncne of the
sugars. After three months - the normal fattening
period for farmed pigs - those on the pre-probiotic
were on average 6 kilograms heavier than the control
pigs. an increase of 9 per cent. (Source: New
Scientist, 14 April 1990)

Agricyltural applications

"Shakin " n
and insects

i ransformations in plan

Using a dime's worth of silicon carbide whiskers
and 3 commonplace laboratory mixer, an agricultural
researcher has found a way to speed up genetic
transformation of plants and insect eggs a
thousandfold.

"The idea is simple. We put the insect eggs
intn a <glution with the DNA that we want to
introduce. Then ue add something small, hard and
sharp - the silicon rarbide whiskers - and agitate it
in a vortex mixer”, says research geneticist
Andrew Cockburn, at the US Department of Agriculture
(USDA) Insects Affecting Man and Animals Research
Laboratory here. The whiskers poke tiny holes in the
eggs. allowing ONA to seep in.

Cockburn views this technique as an alternative
to micro-injection, a painstaking method in which
technicians take the embryos one by one and inject
DNA into them.

The new technique, which Cockburn describes as
"being in a jacuzzi with a porcupine", is also, he
says, far less costly. "I have done hundreds of
experiments with one free sample of silicon carbide

whiskers, which would have cost aboyt ten cents if

[ bought them. And a vortex mixer costs about
$180." he estimates. adding that micro-injection
equipment, which includes a good microscope, a
micromanipulator and needle-maker, can cost about
$15,000.

The USDA filed a patent for the technique.
which has potential applications in genetically
engineering crop plants as well as insect pests.

(Source: McGraw-Hill's Bigtechng’ gy Newswatch,
19 March 1990)

Genetically uniform potato seed

TSP Partners has been formed by Escagenetics
tSan Carlos, CA) and Pioneer Hi-Bred International
to produce genetically uniform potato seed.
Because potato genes produce seed in a wide
variety of combinations. farmers have had to sow
dormant buds of full-grown potatoes, where the
genetic combination is already fixed.
Escagenetics' researchers have come up with
parental strains of potato planis that produce
genetically uniform seed. Escagenetics then
formed a joint venture with Pigneer Hi-Bred, the
large seed company. TSP Partners, the new
formation, is now producing seed by the hundreds
of kilograms. According to a company
spokesperson, one kilogram can plant approximately
20 acres at a much cheaper cost than using cut
potatoes. (Extracted from Wall Street Journal,

8 February 1990)

No quick fix for raising crop yields

Cereal crops which can "fix" *heir swn
nitrogen from the environment have become one of
the holy grails of scientists working in
agricultural biotechnolocy. If genetic engineers
could alter the DNA of staple crops such as wheat
and rice in this way, then farmers may no longer
need to spread ton after ton of nitrogen
fertilizer on their fields.

But by concentrating on nitrogen fixation the
biotechnology industry is not promising to solve
any food crises. Reducing the use of fertilizers
would almost certainly cut costs for farmers, and
may even help to protect the environment. But it
is only in developing countries, where farmers
cannot afford to use fertilizers today, that
yields of crops could be expected to rise.

The biotechnology community is divided over
whether crops which fix their own nitrogen wouid
produce any more grain than those grown elsewhere
in the developed world with an abundant supply of
fertilizer. Many scientists believe that natural
limitations on the photosynthesis which creates
energy in plants will prevent the new technology
from raising the yields nf such crops.

Leguminous plants are well adapted to expioit
nitrogen from the soil and air. They have a
symbiotic relationship with bacteria which convert
nitrogen into a form the plants can use.

Barry Smith, from the AFRC's Nitrogen Fixation
Laboratory at the University of Sussex, is trying
to shift the 20 genes in these bacteria
responsible for nitrogen fixation into the genetic
bluyeprint of other crops.

This is very difficalt. Biotechnologists can
usually shift only one or two genes into new
hosts. And, to date, the standard techniques of
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genetic engineering have failed to incorporate anv
foreign genes at all into the cereal crops. Smith
believes it will be at least 20 years before his work
will produce a commercially useful crop.

Smith and his colleagues alsc acknowledge that
these engineered crops will still "decide" for
themseives the amount of solar energy they should
convert into 3 useful form, by photosynthes’s. This
"photosynthetic rate" will limit the amount of energy
available to the plant as a whole, because the crop
will yse some of the energy it canverts to express
the genes for nitrogen fixing. This energy will not
therefore be available for swelling the seeds and
increasing the yield of the crop.

Colin Law, head of the AFRC's Cambridge
Yaboratory for plant breeding, believes that nitrogen
fixing may only be one part of the puzzle of
increasing yields. It may also be necessary, he
says, to insert foreign genes to alter the
photaosynthetic rate of plants. "At the moment it is
not clear what genes you need to put into plants to
increase their yields. There are lots of unknowns."

Law is more optimistic about other ways in which
biotechnology might help to increase yields. One
example would be the use of molecular probes to
select the best plants to breed from. This might
help farmers to overcome "plateaux" in their yields -
when no matter how much extra fertilizer they put on
to their fields the yiel”s of their crops stubbornly
refuse to increase. Law also believes that
biotechnology may help to increase the resistance of
crops to their common pests and diseases.

John North, from the Oepartment of Land Economy
at Cambridge University and former head of the
Government's ~agricultural advice service, is ad=mant
that attempts to add genes conferring the ability to
fix nitrogen will never increase yields from crops.
Morth believes “hat in countries where there {3 no
Timit on the amount of nitrogen fertilizer available
the crop will stubbornly photosynthesize only the

energy it decides it needs. (Source: New Scientist,
31 March 1990)
New hnot for i r

A new cell culture technology using
dedifferentiation/redifferentiation media for the
autumn pasture crop panicum has been developed in
rasearch at the National Agricultural Experiment
Station (Shikoku). The sterilized seed is first
cultured in the dedifferentiation media for two
months, followed by the redifferentiation media. 7The
dedifferentiation ratio reached 38 per cent with
60 grammes per litre of glucose and 2 grammes per
litre of hydrolisad casein in the media. The
adgition of 2,4-01chlorophenoxyacetic acid as a
growth regulator 2lso improved production. Autumn
panicum can grow in moist areas, making an excellent
feed grain for rice-paddy use. (Extracted from Japan
Chemistry, 8 March 1990)

n n’ sticide

Res2arch in agricultural biotechnology aimed at
developing crops with genetically-engineered
resistance to chemical pesticides threatens to
"entrench and extend the pesticide era", according to
a scathing report” issued by a coalition of

. ngl Bitter Harvest;
Herbicgi dg-Tq erant ﬁ rops _and the Threat to
Sustainable Agriculture, Biotechnology Working Group,
March 1990.

environmental, farm, church and consumer groups in
the United States. Genetic engineering techniques
should be used instead, the report argues, to reduce
the dependence of modern agriculture on chemicals.
But that, biotechnologists reply, is exactly what
they are trying to do.

The report is especially critical of the use of
more than $10 million of pubiic funds over the past
four years on rasearch into herbicide tolerance.

The report identifies 58 research projects at
27 private companies and 21 public universities and
research centres that, it claims, will increase
agricultural dependence on chemicals which continue
to poison farm workers and find their way into food
and water supplies. But Alan Goldhammer of the
Industrial Biotechnology Association, a lobbying and
trade group of biotechnclogy companies, says that
the critics play down the ability of research into
herbicide tolerance to sustain envirommentally sound
agricultural practices. He argues that the
Environmental Protection Agency would have
regulatory control over any potential commercial
products, and that no—one in industry wants to
commercialize a herbicide-resistant product that
will encounter regulatory controversy.

But Jane Rissler, a plant pathologist at the
National Wildlife Federation, and one of the
principal authors of the report, is not so sanguine
about either the current state of regulations or the
direction of industry. She believes the
agri-chemical industry "needs to be taken to task on
the betrayal of their promise” to use biotechnology
to lessen dependence on chemical pesticides, and
says the report is intended to draw the attention of
the public to research which takes the industry in
what she seeg as "absolutely the wrong direction".
The same argument was made last week by various
members of the coalition of public interest groups

at three separate press conferences. (Source:
Nature, Vol. 344, 29 March 1990)
Food prodyction and processing

Pfizer given go-ahead to market first

recomhinant food ingredient

The US Food and Drug Administration (FDA) has
given Pfizer Inc. the go-ahead to se'l the first
genetically-engineered food ingredient, a
bioengineered copy of rennin. Analysts see the
Jecision giving Pfizer a head start over
competitors, such as Gist-Brocades, which aim to
enter the market for recombinant milk coagulants.
The new product promises better quality control in
cheese production.

Pfizer uses Escherichia ¢oli K-i2 to produce
the genetically-engineered rennin, which is
identical to the natural enzyme. The bacteria are
fermented at a new plant near Terre Haute, Indiana.
It took the FDA 29 months to clear the product

{Source: j n H| , Yol. 9, No. 3,
April 1990)
hemi i 3 i
xtr ion ifi ion hin from

The National Research [nstitute of Vegetables,
Ornamental Plants and Tea has developed an efficient
method for extracting and purifying catechin from
tea leaves or processed tea for use as a food
add tive.

Catechin, a kind of organic substance known as
a polyphenol compound, belongs to the same family as




the tannin in tea leaves. [t is also found in grape
seed. Ffeaturing antibacterial, oxidation
prevention, deodorizing, and other properties, it
seems promising for use as a natural additive in
food.

The volume of tea disposed of due to its lack
of commercial value amounts to roughly
10,000 tons/year, so research is in progress to
extract catechin for its commercialization; but
since the separation of caffeine in tea leaves is
quite difficult, there was a need to develop a
selective catechin extraction and purification
technology.

8y using 80 per cent ethanol as an extraction
solvent, the institute succeeded in extracting
catechin from tea.

Tea extracts with ethanol, which were adsorbed
on to a polymeric adsorbent resin or lipophilic gel
filtration material, were washed with water, then
extracted with an organic solvert containing water.
Specific adsorption of catechin onto the gel
filtration material occurred.

Leaching of caffeine and other impurities,
except catechin, was performed by washing the gel
onto which the tea extracts were adsorbed with a
15 per cent ethanol-water solution. The residue was
extracted with an 80 per cent ethanol-water
solution, and a catechin mixtu~e containing few
impurities was obtained.

The impurity content in the catechin mixture
was less than 3 per cent, and the caffeine content
was 0.) per cent. The recovery of catechin was
57-73 per cent of the content of catechin in tea,
depending on the amount of loading onto gel.

Further details available from the Maticnal Research
Institute of Vegetables, Ornamental Plants and Tea,
the Ministry of Agriculture, Forestry and fisheries,
2769, Xanaya, Kanaya-machi, Ha‘baragun, Shizuoka

Pref. iel.: 0547-45-4101. Fax: 0547-46-2169.
(Source: JETRO, May 1990)
En vi ] Ticati

nthesi f bi bl 1 ic raw ial

Headed by Professor T. Nakahara, a research
team of the University of Tsukuba has succeeded in
using microbes to synthesize 4-hydroxybutyric acid,
the raw material for producing a biodegradable
plastic. The starting material is 1,4-butandiol
mass produced as a raw material for manufacturing
polyethylene. Adding the microbe into a solution
containing this material converts nearly 90 per cent
of the butandiol into hydroxybutyric acid in 24
hours. Since virtvally no energy is required, the
material can be produced at a2 much lower cost than
by existing chemical synthesis processes.

Most microbes have the property of storing
granular polyesters inside their bodies, and the
biedegradable plastic is produced by using this
polyester that is later dissoved with ease by
microbes existing in the ground. The
d-hydroxybutyric acid, produced by a microbe,
Candida ruggsa, is used as the raw material for the
biodegradable plastic.

The microbe is first cultured in a liquid
containing nutrients, then transferred to a separate
container containing !.d-butandiol. In the
experiments, a solution containing 50 g/1 of
1,4-butandio) provided 50 g of 4-hydroxybutyric
acid, a molar yielg of roughly 90 per cent.
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The raw material 1,4-butandiol is a comwmon
chemical in which hydroxy yroups are bonded to both
terminals of butane and is available at a Tow cost.
The microbe does not multiply in the process of
hydroxybutyric acid production, but can be
multiplied with ease in the preceding culture
process. Ffurther details available from University
of Tsukuba, Institute of Applied Biochemistry,
1-1-1, Tennoudai, Sakura-mura, Niiharigun, Ibaraki
Pref. (Source: JETRQ, May 1990)

Bi ragabl 1 ic hi he pr ign lin

The United Kingdom's largest chemicals company,
ICI, has announced the launch of the first practical
plastic that is tatally biodegradable. The
material. called Biopol, took 15 years to develop
and Wella, an international hair-care company, plans
to begin packaging shampoc in bottles made from it
this month. The bottles will be available only in
Germany.

Warner Lambert, a chemicals company in the US,
announced in February that it has developed a
biodegradable plastic made from starch, although it
is not yet in a usable form. Many companies claim
to make plastics that are biodegradable, but the
parts that degrade in these products are mounted on
lattices of non-biodegradable plastic.

ICI has used a natural polymer called
polyhydroxybutyrate (PHB) which degrades to form
carbon dioxide and water. The rate at which fungi
and bacteria break down the material varies, but it
can disappear totally within weeks. The companv
abtains the material from a common bacterium,
Alcaligenes eytrophys, which stores PHB in the same
way that humans store fatty tissue. The company
puts the bacteria into vats containing a broth of
glucose and essential nutrients, where they make the
PHB.

The amount of carbon dioxide that is released
as the material degrades matches the amount
extracted from the air by the plants providing the
glucose, says ICI. This means that there is no
overail increase in carbon dioxide, a major
contributor to global warming.

Scientists can control the properties of Biopol
by adding fixed amounts of a simple organic acid to
the glucose. This generates a series of so-called
copolymers which are mixtures of PHB and another
compound, hydroxyvalerate. David Barstow, the
Biological Products Business Manager at ICI, expects
that the company will be able to supply a family of
biodegradable plastics suited to particular
applications.

The company, which manufactures Biopol at

. Billingham in north east England, plans to increase

production to between 5,000 and 10,000 tons per year

by the mid-1990s. (Source: New Scientist,
1990)

i h r Tlent w

absorbent substance

Or. R. Kurane, Head of the Bioconversion
Laboratory of the Fermentation Research Institute,
has discovered a soil bacterium, Alkaligenys latus,
that secretes a substance that can absorb 2 large
volume of water, like synthetic polymers currently
used for sanitary products and paper diapers. The
newly discovered substance absorbs up to 2-5 times
more water than synthetic polymers and it is
biodegradable, so it does not cause environmental
poltution.
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when cultured in 3 medium containing minerals
and various organic substances, the bacterium
secretes a water absorbent substance that makes the
water look as if it contains dissolved starch.
Purifying, dryving, powdering, and analysing the
substance showed that it consists of a type of
polysaccharide; and a survey of its water absorbency
proved ttat it absorbs about 1.000 times more water
than its own weight, which is about five times
greater than that of commercialliy availabie water
absorbent acryllic polymers which absorb
200-400 times more water than their own weight at
most. [In salt water, the substance's water
absorbency is 400-500 times its own weight, or
5-20 times greater than that of synthetic materials.
Moreover, the substance is also superior to the
current synthetic polymers in absorption speed and
water retentivity in dry environments.

The institute is presently conducting
experiments on the bacterium's culturing conditions
to enable it tc be cultured in tanks, and studying
other uses for the secreted substance.

The Ministry of International Trade and Industry
is conducting an experiment in Egypt to prevent so’.
aridity by using water absorbent polymers with the
otjective of greening deserts. The synthetic
materials used in the experiment resist decompasition
and flow out from the soil into rivers to cause
environmental pollution, however. The substance
secreted by the newly discovered bacterium is readily
biodegradable and is therefore much safer. Further
details available from Fermentation Research
Institute, the Agency of Industrial Science and

Technology, 1-1-3, Higashi, Tsukuba City, Ibaraki
Pref. Tel.: 0298-54-6024. Fax: 0298-54-6009.
{Source: JETRQ, May 1990)

Bigtreatment to clean yp creosote

UK company Biotreatment is attempting the
in sity clean-up of creosote-~contaminated soil using
Pseydomonas bacteria. It is the first time the
technique has been tried on creosote, and the first
time with the soil still on site.

The clean-up will cost some $1.6 million and is
taking place in Stockholm, on land that once housed
Sweden's first gasworks. It is now scheduled for
apartment blocks, but plans were postponed after the
creosote was discovered. The Swedish National
Environment Protection Board is contributing $320,000
to the project and will be assessing the results
closely.

The area to be c'eaned covers 5,000 me and is
full of creosote to a depth of 2-5 m. The polluted
area has been boxed in with walls of sheet steel
piles encapsulated in concrete. A layer of clay
underneath the soil prevents the creosote from
escaping, and a "1id" for the area has been made from
aluminium foil and stainless steel covered with
concrete. The Pseudomonas were injected by pipe in
April.

The soil will be tested in two years' time, by
which time the ground should be fit to be built on.
The bacteria should reduce the creosote to carbon
dioxide and water, which will be evacuated through a

pvpellne system. (Source: E£uropean Chemjcal News,
7 May 1990)
Biokner le= f bi athanal
process

BioEnergy International LC has licensed a
genetically-engineered bacterium which it says can

praoduce ethanol from biomass such as agricultural
wastes, wno¢ and garbage at half the cost of
traditional corn-based processes.

The exclusive world-wide licensee of the
University of Florida Research foundation Inc..
BioEnergy plans to commercialize a3 recombinant
version ot E. coli, which can efficiently produce
ethano! trom five-carbon sugars.

Oevelopment of the organism was announced
two vears ago by Lonnie D. Ingram, a
microbiologist at the Institute of Food and
Agricultural Science at the University of
Florida, but it was not until recently that
increased efficiency and tolerance to alcohol has
made it competitive.

BioEnergy says it will embark immediateiy
with a pilot prograsme on selected feedstocks.
using strategic partnerships - one of which
should be announced shortly - to transfer the
technology on an international scale.

Traditional ethanol production employs
veast to consume the six—carbon suyars and
starch present in the edible portion of the
corn plant. However, according to BioEnergy
president. Thomas Hayes-Morrison, until
Dr. Ingram's breakthrough, there was no way to
utilize the inedible portion of corn and other
feed crops.

This fibrous fraction, known as roughage, is
composed about half of cellulose - a polymer of
six—carbon sugars - and half of hemi-cellulose -
a polymer of five-carbon sugars. Because of the
presence of the five-carbon sugar, traditional
yeast fermentation is ineffective on.roughage.

Five-carbon sugars are, however., the basis
of other chemistries and are used in the
production of furfural and xylitol.

BioEnergy's five- and six-carbon production
process is about as efficient as the traditional
six-carbon yeast-based route, with ‘he advantage
that feedstocks are low cost, free or even
negatively priced, since otherwise they are often
disposed of as waste.

A huge potential feedstock pool for the
process exists in agricuyltural waste - for
example corn stalks, leaves and cobs; rice straw
and hull; and sugar cane bagasse - that is
currently burned, buried or mixed into catile
feed.

A feedstock source with more immediate
commercial potential i waste streams from food
processing facilities. Mr. Hayes-Morrison
believes that within two years his firm could
have a commercial operation at a food plant
producing anywhere from | million to 10 million
gallons of echanol annually, depending on the
type of waste stream,

The plant would be, in effect,
bioremediating the customers' waste at the same
time it produces ethano!, either for sale into
the merchant market or for internal consumption
as a fuel source.

This approach would also be effective,
Mr. Hayes-Morrison says, at replacing existing
waste treatment processes in pulp and paper
plants and sugar mills. (Source: Chemical
Marketing Reporter, 30 April 1990)



Underwater cgal mine canaries

Biological monitoring is by no means new. For
example, canaries have been deployed for centuries
to sense toxic gases in coal mines. In general,
any organism of appropriate sensitivity can
function as an effective threshold probe. And
although biological sensors lack certain
specificity offered by physicochemical analysis,
thay have the advantage of immediate response, a
first clve to the biological effects of unwanted
chemicals. Can a small, invertebrate sea organism
monitor water quality as efficiently and reliably
as conventional chemical techniques? Cy way of a
watchdog system, it can, says the Dutch
Organization for Applied Scientific Research, TNO.
Since last year, TNO, together with two research
institutions and the company Delta Consult, have
been experimenting with an "early warning system"
based on living mussels, one that seems to tell
instantly when water quality deteriorates.

The success of the "Mussel Monitor", as the
system is called, rests on a familiar behaviour
pattern of the Bivalva or two-valve molluscs: they
shut their shells (valves) wiien the ambi-nt oxygen
level drops or when the concentration of toxic
solutes in the water reaches a critical level.
Under normal conditions. the mussels pump water
through their gills to breathe oxygen and clam up,
so to speak, only occasionally. The trick of the
monitoring system consists in faithfully recording
the valve movements of a set of animals submerged
at a particular probing spot.

Each tell-tale kit consists of a 30-kilogram,
cylindrical, watertight stainless steel case
crammed with electronics - attached to a cage
containing eight mussels. These - either the
comon marine species Mytilus edylis or the
freshwater—dwelling Dregsena polymgrpha - each have
high-frequency electromagnetic inducticn sensors
attached to their valves. The submerged mussels in
the "Monitor” look like isolated ears, pricked to
capture music supplied by headsets. Of course, the
signals are going the cpposite direction from a
Waikman: the ,ensors connect to a small computer
that tracks the closing times of the valves. If
most of the mussels (e.g., six out of eight) keep
their valves shut over a prolonged period (say five
minutes or more), an alarm is activated.

Laboratory experiments have conclusively shown
that a set of eight mussels can function
affectively as such an early warning system, with
response time as low as a few minutes. Performance
tests indicate a hi?h sensitivity for several
important trace poliutants. Detection limits for
zinc and lead are below S00 micrograms per litre:
cadmium and selenium are found at concentrations
below 100; copper and chlorine below even
10 micrograms per litre. The system is now
operating in coolwater systems, both at the
Maasviakte near Rotterdam and at Dow Benelux.

Delta Consult expects to market the device in
spring 1990: "We believe there is a market for
several hundred world-wide,” says manager

F. P. Montauban. At a price of 25,000-28,000 Outch
guilders (ECU 10,870-12,000), "If we sell about a
hundred units, we will have recouped our costs."
Apart from the “"Mussel Monitor”, TNO is also using
a long-term, mussel-based system in which molluscs
act as a living filter. Buckets containing a
hundred healthy mussels are suspended for six weeks
at sea; the animals pass 200,000 litres of water.
[n the process, toxic compounds accumulate in their
tissues and post-mortem analysis reports on
pollutive trends. This system operates along the
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Dutch coast, especially ncar the estuaries of the
Rhiae and other rivers. Further information:

Or. Xess J. M. Kramer. Laboratory for Marine
Research. MT/TNO, PQ Box S7, NL-1780 AB Den Helder.
Tel.: (2230) 32924, Fax: (2230) 30687. ¢Source:
Scientific Eurgpean, April 1990)

Biotech cellylgse scales up

US-based Weyerhaeuser, in conjunction w'th
biotechriology company Cetus, has developed a
bacteria to produce a commercially useful form of
cellulose fibre. The material. called Cellulon, is
avaiiable in pre-production quantities, with
commercial prices anticipated in the $6-10/1b range.

The cellulose is produced as an intricately
crosslinked, fine fibre network, rather than the
individual fibres of distinct length common to
natural forms. This, plus the fibres®' thinness
(typically 0.1 2@ width} and hydrogen bonding
capability, make it suitable for thickening 1i uids
at low concentrations and for coating paper.
Weyerhaeuser is looking for uses in the oil, food,
cosmetics, paint and ink markets. US FDA food-use
approval will be sought once data are fully
developed.

Cetus has developed a strain of Acetobacter
bacteria for Weyerhaeuser that can produce the
cellulose in large-scale commercial production. The
companies had to overcome the problem of the
bacteria being adversely affected by the shear and
agitation required to get oxygen to them in large
tanks. Another problem, the tendency of the species
to produce significant amounts of byproduct acids,
was overcome by mutagenesis.

Production is currently proven in fermenters up
to 50,000 gal. capacity. Weyerhaeuser points out
that to date most development work has been on
small-scale static bacterial production, resulting
in high-cost cellulose material. Other companies in
the field include Ajinomoto, ICI and Bio Fil)
Productos Biotecnalogicos of Brazil. (Source:

r i N , 30 April 1990)

E. PATENTS AND INTELLECTUAL PROPERTY RIGHTS

Ecogen Inc. has filed a US patent application
for a purified, crystalline protein that has
insecticidal activity against the corn rootworm.
The insecticidal crystal protein (ICP) was isolated
from a novel strain of the bacterium Bacillys
thuringiensis (38t). The patent application covers
the [CP, the gene which governs the production of
the ICP and Bt strains which contain the gene.
Ecogen researchers discovered the corn rootworm
activity of the Bt strain as part of a research
rollaboration with the Monsanto Company and
subsequently cloned and sequenced the ICP encoding
gene. Ecogen has granted Monsanto an exclusive
licence to use this gene in corn plants and certain
bacteria. According to US Department of Agriculture
estimates, pesticides used to control corn rootworm
¢comprise the single largest insecticide market in
the USA. The insecticides are applied to the soil
at planting time to prevent the corn rootworm from
feeding on the underground stem and root system of
the corn plant. Qetails from: Ecogen Inc.,

2005 Cabot Boulevard West, Langhorne, PA 19047-1810,
USA. (Source: Biotechnglogy Buylletin, Vol. 9,
No. 3, April 1990)




British Library's patent express gtfers Cyrrentscan

Currentscan keeps a watch on patents published
by any of the major countries of the world. Copies
of patents fitting a pre—set profile can be
despatched to subscribers by fax. courier or first
class post. Details from Currentscan, %atent
Express. 25 Southampton Buildings, London WCZA 1AW,

[t is estimated that approximately 85 per cent
of technical information found in patent
specifications is not published in any other form.
furthermore, even where there is another
publication, it frequently occurs after publication
of the patent specification. Therefore patent
specifications represent an enormous technical
resource, which is very poorly used by research
workers other than those in commercial
laboratories. Although this large body of
information is available, and can readily be
accessed by computer data bases such as Derwent's
Wor!d Patent Index and World Patent Index Latest, it
can be difficult to obtain full valye from searchers
unless the searcher is familiar with the
international classification system, and the way in
which information such as date of publication, etc.,
is indexed. The British Library has now published a
guide to people who need to search for information
in the patent literature, entitled "Introduction to
Patents Information™ by Stephen van Dulken. The
book explains the international classification
system, the codes used by patent offices, different
methods available for searching by name or subject
matter, and provides a bibliography on all aspects
of industrial property protection. Qetails of the
publication, priced at £20, from: Publications
Sales Unit, Document Supply Centre, Boston Spa,
Wetherby, West Yorkshire, {523 780, UK. (Source:
ABA Byiletin, Vol. S, No. 2, April 1990}

Plant variety rights

Following accession by Poland, there are now
19 member States of the International Union for the
Protection of New Varieties of Plants. The member
States are as follows: Australia, Belgium, Denmark,
France, Federal Republic of Germany, Hungary,
Ireland, Israel, [taly, Japan, Netnerlands, New
Zealand, Poland, South Africa, Spain, Sweden,
Switzeriand, United Kingdom and USA.

Several organizations have advised the Plant
Variety Rights Office of their interest in carrying
out plant variety rights growing trials on behalf of
applicants, and a list may be cbtained from the
Plant Variety Rights Office. These organizaticns
include seven Aystralian and one overseas bodies,
and include State Departments of Agriculture, CSIRO,
university departments and commercial bodies.
(Source: ABA Bylletin, Vol. 5, No. 2, April 1990)

Patentability and convention prigrity ip the United
States

The US Patent and Trademark Office Board of
Patent Appeals and Interferences has upheld
rejection of claims directed to "human NGF
comprising the amino acid sequence ... and which is
free of other proteins of human origin”. The
inventors had synthensized NGF using recombinant ONA
technology, and therefore it was free of human
praoteins which would otherwise be expected to
contaminate the preparation. Prior publications
disclosed what appeared %o be purified B-human NGF.
The Examiner stated that the claimed invention was
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prima facie obvious, and that the applicant
therefore had to demonstrate that at the priority
date there was no known or obvious method of making
the claimed composition, or that the cliaimed
composition possesses unexpected characteristics.
It was held that neither of these facts was
established by the evidence.

The fact that the inventors were the first to
clone the gene for NGF and to determine the amino
acid sequence of NGF was ngt sufficient to
demonstrate patentability of the claims.

This case represents the US Patent and
Trademark Office's current position concerning
allowance of such claims. Therefore, where a
previously known protein has been cloned for the
first time, it will not be possible to obtain a
patent for the protein itselif; however, it may be
possible to obtain claims to the methad for
production of the protein, and to the protein as
produced by that method. (Source: ABA Bylletin,
Vol. 5, No. 2, April 1990Q)

1
allowable in Canada

Following two recent court decisions, in which
it was held that a new use of a known cowmpound or
composition is patentable, and that a specific use
of a novel compound or composition is also
patentable, the Canadian Patent Office will now
accept claims of the following types:

(a) When the invention is a novel compound X
or a novel composition Y:

1. Compound X (composition Y) for the use of

2. The use of compound X (composition Y)
for ...

3. The method of using compound X
(composition Y) comprising ... (set forth
various steps of the method).

(b) wWhen the invention is a known compound A
(composition B):

I. Compound A (composition B) for the (new)
use of ...

2. The use of compound A (composition B) for
(the new use).

Where the use of the compound or composition is
a medical one, claims of types | and 2 above will be
allowable, but not cltaims of type 3, because the
latter would define non-allowablie methods of medical
treatment.

Because of the prohibition of claims for
methods of medical treatment, the Canadian Patent
Office has previously only permitted claims for
second medical use in the highly restricted European
form, and there has been some doubt as to whether
the courts would uphold even these. Thus Canada now
becomes much more attractive as a country in which
to file patent applications invaelving second medical
use inventions. (Source: ABA 8gylletin, Yol. 5,

No. 2, April 1990)

Common poo! of patent information to be established
The US Patent and Trademark Office, the

Japanese Patent Office and the European Patent
O0ffice have signed a memorandum of understanding




which commits theny to develop a common standard for
the electronic coding of patent docvments, and will
create a common pool of patent documents which will
be instantly available ° om any of these three
offices. This will enable searchers in one country
to access patents from another, via computer and
modem. The eventual aim is that all countries will
conform to the cosmon cod ng standard, and
specifications will be available on the same day in
all countries. Abstracts of European and Japanese
specifications will be available in English, and
will enable quick access by key word searching. The
Eurgpean and US Patent Offices wiil issue their data
base on CO ROM discs, and these will be made
available to the public on a trial basis. (Source:
ABA Bulletin, Vol. 5, No. 2, April 1990)

New raquirements for bigtechnology patent
applications

Because of the complexity of patent
applications dealing with nucleic acid or amino acid
sequences, Patent Offices have had great difficulty
in carrying out searches in order to determine
whether a given sequence is novel. Although they
have made use of the major existing data bases, it
is still difficult to compire whether two sequences
are related. Hitherto there have been no standards
for the representation of sequence data i.. patent
applications, and applicants have used a variety of
sequence descriptions and representations.

Following detailed discussions between the US Patent
and Trademark Office, the European Patent Office,
and the Japanese.Patent Office, these organizations
have decided to adopt a standard format for
presentation of sequence data, which will be
compatible with the six major non-patent data bases,
and which will be machine readable.

Effective 1 January 1990, the US and European
Patent Offices are adopting new rules, the latter
being on a trial basis. From 1 April 1990
applicants to the European Patent Office are
strongly recommended to use the new format, which
will eventually become mandatory.

The new rules state that patent applications
which disclose a sequence of four or more amino
acids, or a sequence of 10 or more nucleotides, must
contain the sequences in computer readable form,
using machine-readable OCR characters. Standard
terminology must be used. For US applications,
applicants will be required to submit a
computer-readable diskette or tape containing the
relevant sequences, which will also help in accurate
printing of the patent specifications as issued.

The US office will accept the following
computer/operating system configurations:

. Computer: [BM PC/XT/AT, IBM PC/2 or

compatibles

Operating system: PC-D0S or MS-DOS

‘versions 2.1 or above).

2. Computer: [BM PC/XT/AT, IBM PC/2 or
compatibles
Operating system: UNIX or XENIX System V.

3. Computer: Apple MacIntosh
Operating system: MacIntosh.

The European Patent Office has stated that if
there is sufficient demand. it will make available a
diskette with an input programme (entitled
"AUTHORIN") which elicits all the information
required in a prepared, standardized form, whizh
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follaws as closely as possible the submission form
used by the six major non-patent data base
producers. This diskette will also be distributed
by the US Patent and Trademark Qffice.

A copy of the notification appeared in the
Official Journal of the European Patent Office on
18 December 1989, as a suppliement to Official
Journal 12/1989. (Source: ABA Bylletin, Val. S,
Mo. 2, April 1990)

New US Patent Qffice rules on deposit of biglogical
naterials

New rules regarding deposit of biological
materials came into effect in the United States on
1 January 1990. Most of these rules clarify
previously existing procedures. Their key points
are as follows:

{a) A biological material is defined as "any
material that is capabie of self-replication either
directly or indirectiy”.

(b) A biological material need not be
deposited if it is known and readily available to
the public, or can be made or isolated without undue
experimentation.

(c}) Deposits may be made in any International
Depositary Authority established under the Budapest
Treaty, or any other depositary recognized by the US
Patent and Trademark Office.

(d) A deposit may be made before the filing of
a patent application, or while it is pending.
Deposit before filing the patent application is
recommended. (NB: for the purposes of other
countries, it is necessary to make the deposit
before the earliest priority data of the
application.) -

{e) If 3 deposit becomes contaminated or has
Yost viability or function, it may be replaced
either while the application is pending, or after
the patent has been issued. It may be necessary to
show diligence in making the replacement deposit.

(f) The deposit is made for at least 30 years,
and at least five years after the most recent
request for the furnishing of a sample by the
depositary.

(g) A viability test myst merely demonstrate
that the deposited material is capable of
reproduction; it is necessary to demonstrate that
it can perform any of the functions described in the
application.

th) The conditions of deposit must assure that
the Patent and Trademark Office will have ac.ess to
the deposit while the application is pending, and
must assure that all restrictions imposed by the
depositor on the availability to the public of
depositeu material will be irrevocably removed on
grant of the patent. (NB: for the purposes of
other countries, samples of the deposit must be
available following publication of the application).

(i) If during examination of the application
the Examiner determines that a deposit is needed,
and has not been made, or that the deposit does not
comply with the regulations, the Examiner should
reject the affected claims, with exnlanation of why
3 deposit is needed and/or why a deposit alre:dy
made cannot be accepted. The applicant can then




respond to such a rejection by making an acceptablie
deposit, or by assuring the office that an
acceptable deposit will be made on or before payment
of the issue fee; alternatively. the applicant may
argue why a deposit is not necessary under the
circumstances. [f an appliication is otherwise in
condition for allowance, and the office has received
a written assurance that acceptable deposit will be
made on or before payment of “he issue fee., it will
issue a Notice of Allowance and issue fee due.
together with a3 requirement that the necessary
deposit be made within three months.

For each deposit made in accordance with the
new guidelines. the specification must contain the
following information:

1. The accession number of tne demosit.
2. The date of the deposit.

3. The name and address of the depositary
institution.

4. A description of the deposited material
sufficient to identify specifically, and to permit
examination. (Source: ABA Byltletin, Vol. 5, No. 2,
April 1990)

nf n

Licensing genetic engineering technolagy is
becoming more lucrative by the day for Stanford
University. The institution estimates that since
1981 it has earned US$17 million alone on a singie
three-part patent covering gene cloning techniques.

Developed back in 1973 by Stanford geneticist
Stanley N. Cohen and Herbert W. Boyer, a chemist at
the University of California at San Francisco, their
patented discoveries accounted for 42 per cent of
Stanford's technology licensing income in 1989. The
institution has just issued its 100th licence
covering the rights to the gene cloning methods to
Henkel Research Corporation.

Stanford currentiy is charging companies with
75 or more employees a 15350.000 sign-up fee,
requires a US5$50,000 annual payment, and imposes a
Z per cent royalty on end products that rely on
patents held by the institution. (Source: S¢gience,
Vol. 247, p. 1,298, 16 March 1990)

F. BIO-INFORMATICS
Bi hnol ketin book

This is 3 new publication from the
Biotechnology Information Service at the British
Library. [t Tists over 250 English language
periodicals, newsletters and abstracts of interest
to those working in the life sciences,
biotechnology, health care, biochemistry and related
fields. Price: £30.00. Qetails from:

Paul Wilson, Marketing and Public Relations, British
Library, 25 Southampton Buildings. London WC2A 1AW,
UK.

Chinese bigtechnology market

A report compiled by the Division of Biological
Sciences of the Chinese Academy of Sciences,
Biotechnology jn the Pegple's Repyblir of Ching, is

now available, [t covers the agenc:es, institutions

ang universities involved in bintechnology. And it
predicts that the biotechnology industry market in

China will be worth over $14 billton by the

year (000. OQetails of the report, priced at $80.00,
from: Han Yingshan, wIBIO, Chinese Academy of
Sciences, P.0. Box 74006, Moshan, wWuhan 430074,
Peapie's Republic af China.

83 hangl i ry - n itign

The ABA recently completed all material for the
second edition of the Australian and New Zealand
Biotechnolaogy Directory and it is now in the hands
of the printers. Australian Industrial Publishers
are once again publishing this Directory in
conjunction with the ABA and wiil handle all
marketing as in 1989. Australian Industrial
Publishers expects to be releasing the Directory in
May. Prices have been reduced for the second
edition to $55.00 for ABA members and %65.9C for
non-members (plus 3= postage and packaging). Ffor a
Directory of this quality, it is certainly good
value at this price.

For those of you who did not see the first
edition, first of all you missed out on a really
good working tool which should be on everyone's
desk: and secondly, you will have known nothing of
the contents. The Directory contained 150 pages
packed with information ,n companies working in
biotechnology-related areas, and on organizations in
biotechnology, not only in Australia and New
Zealand, but also in Asia. There were also a number
of specialist sections on matters such as Government
contacts, training courses and wmicrobial culture
collections.

The new second edition contains all this and
more. The classified section on types of companies
and areas of business they are in has been
completely revamped agd put into a much more usable
format. The information on R&D in Asia has been
extensively revised, enlarged and improved. The
section on Goverrment contacts and contacts for
registration of products has also been enlarged and
improved. The section on training courses in
biotechnology has expanded dramatically in this
second edition. (Source: ABA Bylletin, Vol. 5,
No. 2, April 1990)

feedin rrow’ r

Will the benefits of the "green revolution” of
the 1960s and progress in food production meet the
needs of the world popuiation at the end of this
century? Will the "biotechnological revolution”
offer a solution to world food problems? How can
aid to agricultyural development and self-sufficiency
be attained, particularly in developing countries?

In Teeding Tomorrow's world, Albert Sasson of

UNESCO tries to answer these and many other oressing
questions through a pluridisciplinary approach to
human nutrition and food production. The book,
addressed to a wide readership, provides a
ramarkable synthesis of the scientific, economic,
socin-economic and environmentel aspects of
nutrition throughout the world.

Subjects treated:
Human nutrition

Nutritional needs

Protein deficiency and malnutrition
Nutrition and infection

Children's diet

Changes in diet and attitudes towards foud
Diet and health




Production and trade in agricultural
foodstuffs

Problems of evaluation and diagnosis

Changes in foed piroduction

Factors affecting food-production patterns

Effects of climatic variation on productien

Regional and rat‘onal situations

Modaiities of production, acquisition and use
of agricultural commad:::2s in the
developing countries

[nternational trade in agricultural
commodities

Achievements and potential; intermational
co-operation and prospects

Hynger and poverty

Requirements for rural development

The "green revolution”

Agriculture, agro-forestry and livestock
husbandry: international agricultural
research centres, regional and inter-
national co-operation, transfer of results

Conservation and utilization of plant
genetic resources

International assistance and co-operation

Prospects

feeding Tomorrow's World (Sextant, 3), 1990,
805 pp. ISBN: 92-3-102083-8. FF 225.00;
SUS 53.00; $Can 56.50; £34.00. Co-published with
the Technical Centre for Agricultural and Rural
Co-operation (CTA), "De Rietkampen",
Galvanistraat 9, 6716 AE Ede, Netherlands.
Worldwide sales rights: UNESCO,
7 place de Fontenoy, 75700 Paris, France.
Biotechnglogy of vitamins, pigments and growth
factors
Clsevier Applied Biotechnology Series
edited by E. J. Vandamme, Laboratory of General and
Industrial Microbiology, State University of Ghent,
Copure Links 653, 8-9000 Ghent, Belgium.

Comprehensive coverage of the microbial
synthesis and production of all economically
important vitamins and several key pigments and
growth factors is presented for the first time in
this authoritative handbook.

An international group of contributors from
Japan, Europe, Australia and Israel stress how
deeply biotechnology - based on the action of
bacteria, yeast, fungi and microalgae - is involved
in the production of vitamins and related compounds.

The introductory chapter sets out basic
information on vitamins and their economic
production. Then follows a complete and systematic
overview of the biosynthesis of all water-soluble
and fat-soluble vitamins, oigments and special
growth factors, including ATP, polyunsaturated fatty
acids, gibberellins and co-enzymes.

Each chapter has data on discovery, chemical
and physical propzrties, production by microbial or
algal strains, screening, biosynthesis and
regulation., strain improverient and genetics,
fermentation or bioconversion processes, recovery
and purification, (bio)assay methods, biological
properties, chemical synthesis, formulation,
applications and economics.

Given this wide scope, the book will benefit
biotechnologists, biochemists, biologists,
microbiologists, nutritionists, organic and
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analytical chemists, physiologists. pharmaculagists,
fermentation specialists. etc., both in research and
academic institutiosns and throughout the pracess
industries.

Copious illustrations, formyl:  tadles and
flowsheets feature in each chapter, as does an
up-to-date bibliography. Price £68.00/8US 122.50.
Availadle from Elsevier Applied Scie:ce. (rown house.
Linton Road, Barking, Essex IGI! 81U, UK. In USA and
Canada: Elsevier Science Publishing Co. Inc.,

P.0. Box 882, Madison Square Station. New York,
NY 10159.

Mongclonal gntibodies - an international market

analysis

This new report analyses the evolving monoclonal
antibody markets. The MAb markets may well be the
wost dynamic of the healthcare industry; the
technology and product applications seem unending.

The study is designed to provide marketing and
business executives with market data and corporate
profiles (not technical information). The study
covers market issues with a primary focus on new
developments and trends. This incliudes the markets
for monoclonals used in immuno-conjugate, in-vitro
diagnostic and therapeutic applications.

An exaxple of the dynamics of the MAb markets
is their use in therapeutics. Using monoclonals as
drug carriers will enable drugs to be targeted to
very specific locations. This method will be
useful in treating cancers, cardiovascular
diseases, anti-inflammatory and anti-infecti.»
conditicns. While the current market for
monoclonals in therapeutic applications is nil, by
1994 worldwide sales will be over US$550 wmillion.
And this market is expected to grow strongly into
the early 200Gs.

In total, market data are provided for
16 different monoclonal antibeody applications.
These applications include in-vivo diagnostics such
as malignant melanoma, colorectal cancer, ovarian
cancer, lung cancer, breast cancer, prostate cancer,
stomach cancer, pancreatic cancer, heart attacks,
deep-vein thrombosis, strokes, puimonary embolism and
atherosclerosis; in-vitro diagnostics: research and
therapeutics. Efach of these 16 applications are
evaluated for future potential separately for the
United States, Western Europe and Japan.

These data are summarized in 57 tables. Each
table provides the projected market to the year 1994
as well 3s current sales.

A separate section of the report provides
corporate profiles of 92 companies involved in the
development of manoclonals. This includes companies
in the US, Canada, Western Europe and Japan. Each
corporate profile includes MAbs currently being
developed and joint ventures for development. Report
No. 981, December 1989. 11} pages, 57 tables, 92
corporate profiles, US$795.

0i ig i in

Theta has published a report which analyses the
growing US market for diagnostic imaging equipment -
magnetic resonance imaging, computerized ‘tomogr-aphy,
positron emission tomography, masmmography, digital
substraction angiography, digital radiography,
radiographic/fluorographic, radiographic X-ray,
modbile image intensifiers, mobile X-ray and portable
X-ray.
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The world-wide market for diagnostic imaging
equipment reached US$6 billion in 1988. Much of
that growth can be attributed to the success of
MRI. Sales ¢f MRI units in 1988 reached 385 for a
delilar volume of USS663 million.

The market for PET scanners will also grow
strongly. Although the PET market was stagnant
until 1988 with unit sales of only nine that year,
Theta predicts, based on PET's effectiveness 'n
cardioiogy., that during the next five years the
market will arow at an average rate of 34 per cent
reaching 2 volume of SO0 units per year by 1993.

The report includes 53 tables and 22 figures
which provide annual sales projections to 1993 in
bath unit and dollar volume for each market segment
as well as historical sales figures from 1985 to
1988.

The tables also provide corporate market shares
for each segment including unit sales.

A separate section profiles 15 of the major
competitors. This section includes background
information on the company, unit sales, distribution
methods, technological advancements. marketing
strategy and corporate outlook.

This study is the resylt of primary research
with emphasis on new developments, trade regulations
and future trends. Report No. 921, November 1989.
112 pages, 53 tables, 22 figures, US$995.

HIV and AIDS diagnostics

This report investigates commercial aspects of
AIDS screening and diagnostic testing in the US,
Japan and Western Ecrope (Federal Republic of
Germany, France and [taly), as well as Australia,
New Zealand, South Korea, China, the Middle East and
South America.

The report gives market share held by companies
in the US and Western Europe, evaluates the
companies marketing different types of tests -
ELISA, confirmatory, and diagnostic screening. The
competitive intelligence section of the report
discusses 29 companies in depth.

Among the topics covered in the report are
market size and share data. growth forecasts in
units and dollars, pricing information, penetration
levels, future trends and developments.

This study is *he result of primary research
and extensive secondary research. Among those
interviewed were corporate executives, scientific
and research groups, and governmenta! and regulatory
organizations. Report No. 983, October 1989.

107 pages, 32 tables, US$795.

Diagnostics for plant diseases, gesticide residyes
and_food. An internationa) market analysis

This new repor®t from Theta is an international
analysis of the markets for plant diseases, food
testing and pesticide residues. The primary focus
of the report is on commercial aspects and related
issues roncerning diagnostics. The report reviews
efforts being made by different companies world wide
to develop applications for detecting residues and
bacteria in food, for diagnosing plant diseases and
for detecting and monitoring pesticide residues.

The markets for diagnostics, by application and
by zonsumption, are discussed separately for the US,

Western Europe and Japan. The report provides
market data at the regional level for each of the
different types of diagnostics.

The report evaluates new technologies, the role
of regulatory agencies and trade regulatians.
Emphasis 1s placed on demand expectations and the
receptiveness of different market regions to new
technalogies and resulting product applications.

This report is based on interviews with company
executives, industry consultants, scientific and
research groups and authorities at national,
governmental and regulatory agencies. Report
No. 989, January 1990. 35 oages, 54 tables,

39 corporate profiles, US$795.

93 hngl in n ign rk

This report deals with biotechnology and the
sale of instruments to S00 companies and an
additioral 500 or so companies in related areas as
well as 1,000 major university and public research
institutions. Four sectors are addressed:
companies whose main character is biotechnology:
biotechnology operations within pharmaceutical
companies: academic biotechnology units; and
institutional biotechnolagy units. Products covered
include: DNA synthesizers, DNA sequencers, peptide
synthesizers, peptide sequencers, electrophoresis,
liquid chromatography and bioreactors.

According to Theta findings, companies can
expect to encounter unusual difficulty in
establishing new instrument technology in this
market. Currently, almost 250 biotechnology
companies are competing for capital in an investment
market expected to show little short term growth.
Theta estimates, in the next five years. about
60 biopharmaceuticals will enter the market at a
cost of US$6 biilion for commercialization.

The first companies to bring products to market
are generating significant sales in relatively short
periads of time. Companies are learning they have
to add value to their products by developing 2 niche
market mentality.

The impact or the market of cost reduction
measures, mergers, cont-ict production activity and
FDA Good Manufacturing Practices are analysed.

Based on the number of products moving down the
introduction pipeline, Theta believes the
biotechnology instrumentation business has great
cause for optimism. Sales for all categories
combined are growing at an average rate of

IS per cent per year reaching US37d6 million in 1993.

Each instrument category is discussed from both
a technical and marketing perspective. Detailed
tables provide sales by market segment for 1989 in
dollars and by per cent. Other tables project
growth in dollars and units by category through
1993. five companies are profiled 'n a separate
corporate intelligence section. Report No. 903,
January 1990. 109 pages, 32 tables, US$795.

Fermeptation systems

This report covers the research and pilot piant
market for fermentation systems designed for
micro-organism cuitivation.

Companies profiled are the foilowing: 8. Braun
Melsungen (B. 8raun Biotech), Chemap AG, ICY
Pharmaceuticals, LSL Group, New Brunswick
Scientific, Porton International, Sulzer Biotech




System<, Wheaton Instruments, and Setric Genie

Industr el.

Report No. 971, January 1990.

194 pages, 27 tabies, US$795.

30 July to

2 August
Kuala Lumpuyr,
Malaysia

Aygust 1990

15-16 August
Spokane,
Washington,
USA

September 1990

2-5 September
Paris, France

4-10 September
Cold Spring
Harbor,

New York, USA

6 September
Paris, France

7-8 September
Cambridge, UK

7-9 September
Aberystwith,
Wales, UK

G. MEETINGS

Trends in Biotechnology in Asia
and the Pacific Region. Further
details from The Secrstariat,
Symposium on Trends in Bio-
technology in the Asia-Pacific
Region, Department 7 Bio—
technology, T3culty of Food
Science and Biotechnology,
University Pertanian Malaysia,
43400 UPM Serdang, Selangor,
Malaysia.

AgBiotech Internacional:
Business Oppaortunities for

the 90s. Further details

from AG Bureau, P.0. Box 2147,
Spokane, Washington 99210, USA.

Institut Pasteur. International
Conference on Bacillys sybtilis
Genome. Further details from the
Secretariat of the Conference.
Unité de Biochimie Microbienne,
Institut Pasteur, 24 rue (u

Or. Roux, 75724 Paris Cedex 15,
France.

Origins of Human Cancer. Further
details from the Meetings
Co-ordinator, Cold Spring Harbor
Laboratory, Cold Spring Harbor,
NY 11724, USA.

Institut Pasteur, Paris, France.
Amersham Symposium on the
Technological Aspects of Mapping
and Sequencing Genomes. Further
details “ros the Symposium
Secretariat, Institut Pasteur,
25 rue du Dr. Roux, 75724 Paris
Cedex 15, France.

Fourth Cambridge Symposium on
The Neuroiogical Basis of
Anxiety.
Symposium Secretary, Parke-Davis
Research Unit, Addenbrookes
Hospital Site, Hills Road,
Cambridge (B2 2QB, UK.

University College. Fifth
Harden Discussion Meeting
on Bio-chemistry and Physiology
of Inorganic Phosphate.
Further details from

Or. S.P. Shirazi-Beechey
(Harden Discussion Meeting),
Department of Biochemistry,
University College of Wales.
Penglais, Aberystwyth,

Oyfed SY23 30D, UK.

Further details from The
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17-20 September
St. Louis,
Missouri, USA

24-27 September
Cold Spring
Harbor,

New York, USA

26-28 September
Piscataway,
New Jersey, USA

27-28 September
Rennes, France

October 1990

11-12 October
New York, USA

24-26 October
Adelaide,
Australia

30 October to
1 November
Helsinki,
Finland

November 1990

7-14 November
Alfriston,
East Sussex, UK

27-29 Movember
Washington, OC,
usAa

AgTechnoliogy '90. International
Conference and Seminar on
Agriculture - The Decade Akead.
Further detaiis from

Bill Freiberg, AgTechnology '90,
P.0. Box 7, ledar Falls,

1A 50613, USA

Centennial Symposium on
Evolution: From Molecules

to Culture. Further details
from the Meetings Co-ordinator,
Cold Spring Harbor Laboratory,
Cold Spring darbor, NY 11724,
USA.

Advances in Receptar-ligand
Interactions. Further details
from Advances, Center for
Advanced Biotechnology and
Medicine, 679 Hoes Lane,
Piscataway, NJ 08854-5638,

UsA

Polyamines: Chemistry, Biology
and Medicine. Ffurtler details
from the Department of Cell
Biology, Faculity of Medicine,
2, ave. du Prof. Leon Bernard,
F-35043 Rennes, Cedex (France)

The Plaza Hotel, New York, USA.
Immunology in the 21st Century.
Further details from the
Registration Manager,

SLACK, Inc., 6900 Grove Road,
Thorofare, NJ 08086, USA.

IMVS Second Research Symposium
on Cancer Research and
Treatment - Directions for the
21st Century. Further details
from Prof. M. Vadas, IMVS,
P.0. Box 14, Rundle Mall,
Adelaide, S. Australia 5000,
Aystralia.

KEMIA '90 - Finnish Chemical
Congress - Symposium on Bio-
technology (Forest Industry)
Further details from

Ms. Eeva Kota-aho, Association
of Finnish Chemical Societies,
Hietaniemenkatu 2,

SF-00100 Helsinki, Finland.

International Science and
Technology Forum on Environmenta)l
Policy and Management.

Further details from British
Council Representatives

overseas or from the Courses
Oepartment, The British

Council, 65 Davies Street,

London W1Y ZAA, 'JK.

BIOTECH USA. Further details
from Ms. Gina Amatruda,
CMC/BIOTECH USA,

200 Connecticut Avenue,
Norwalk, CT 06856-4900,

USA.
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facember 1330

Secand Internatienal Lonference
on Endothelin. Further details
frea Or. Katsutoshi Solo.
Department of Pharmacalogy,
institute of Basic Medical
Sciences, University of Tsukuba,
Tsukuba, Ibaraki 305, Japan

9-1Z Decomber
Tsukuba, Japan

1991
April 1991

22-24 April
Florence, I[taly

Congress Palace, Florence, Italy.
International Symposium on
Hereditary Tumours.

fFurther details from

Or. Maria L. drandi, Department of
Clinical Physiopatholoagy,
University of florence, Viale
Pieracciny 6. 50139 Florence, Italy

June 1991
9-15 June ACHEMA'91. International
Frankfurt-am— Meeting ~n Chemical
Main, FRG Engines :@ and
8iotechnoiogy. Further detaiis
from DECHEMA, P.0. Box 97 01 46,
Theodor-Heuss-Allee 25,
0-6000 Frankfurt-am-Main 97, FRG
July 1991
28-31 July B.t., '91. Meeting
Oxford, UK. lleeting encompassing all

aspects of current work on
Bacillus thuringiensis.
Further details from

Dr. Phillip F. Entwistle,
Institute of Virology and
Eavironmental Microbiology,
N.E.R.C., Mansfield Road,
Oxford OXI 3SR. UK.

H. SPECIAL ARTICLE
THE CONCEPTS OF RISK ASSESSMENT®
by
Alvin G. Lazen**

This paper discusses the concept of risk
assessment., how it ‘s addressed in different sets of
reqgulations aid guideiines, and what methods are
most practicable. Several authors have written
about regulatory matters, but here emphasis is
placed on the science of risk assessment. The paper
will 31s0 focus on the concepts, or philosophy
underlying risk assessment and will attempt to
fulfil those goals by discussing risk assessment and
management examples of risk assessment methods and a
“practical” risk assessment method.

* This paper is based on a presentation made at
the Fourth Meeting of the Informal UNIDO/WHO/UNEP
Working Group on Biotechnology S5afety, held in
Yienna, Austria from 18-19 December 1989,

** The author is Director of Program
Operations, Commissian on Life Sciences, Mational
Research Council, US Mational Academy of Sciences.
The views expressed in this paper are his own.

[nitially, redders may be reminded cf the
distinction between risk assessment and risk
management. In the area covered here, risk
assessment of genetically engineered organisms, the
two realms are mixed as a matter of course.
Discussions on genetic engineering are consumed by
the means to regulate them. That is a risk
management decision, a value judgement, that should
begin, ideally, only after a scientific assessment
of potential risk has been performed. The word
"ideally"” must be accorded its full importance
because in genetic engineering as well as glder and
better understood situations of chemicai risk
analysis and human health risk assessment. it is not
realistic to hope to completely separate the
scientific assessment from value judgemerts.

The paper will then briefly discuss the variety
of assessment regimens for ecological risks
associated with the release of genetically modified
organisms, mainly as they have evolved in the United
States.

In passing, a comparison of the US approaches
to other countries' approaches ta the assessment of
ecological risks will be given.

In conclusion, an outiine of the components of
a practical scheme for assessing risks will be
covered, in speculation of how this "practical”
scheme may be applied in developing countries.

Risi nt gnd risk man n

Human health risk assessors have defined the
four steps in risk assessment of human health
hazards as: hazard identification, dose-response
assessment, exposure assessment, and risk
characterization. In other words, determining the
probahility of harm attributable to exposure to a
particular agent and, to the extent possible,
quantifying the magnitude of risk. These are
matters based on scientific information. Alt’ sugh
the terms do not apply exactly when considering
ecological risk assement, the concepts behind them
do, that is, we wish to determine the probability of
harm to the environment and the possible extent of
that harm.

In contrast, risk management is the political,
economic and social business of determining what to
do about the risk. For example, if 3 scientific
risk assessment determines that exposure to asbestos
is a hazard, should society continye its use, tear
out the asbestos insulation from every building, ban
the future use of it but leave it in present
structyres. or find some other means of managing the
situation?

An example from genetic engineering 1s that we
may scientifically determine that a gene has been
introduced into 3 plant that makes it resistant to
an economically important insect pest. However,
there is a chance, in this hypothetical! situation,
that the gene may be transferred to a weedy relative
if the weedy relative is in the vicinity and impart
pest resistance to the weed. So much for science.
It is then a risk management decision to determine
whether to permit that engineered plant to be
propagated in a field trial, or more widely on a
commercial basis, and under what conditions, or not
to be released at all. Scientific considerations
end at the point where scient:.ts have assessed the
degree of risk of introducing the modified plant
into the environment; management considerations
begin in deciding whether the risk is small enough
to endure or, a different and harder decision,
whether the benefits outweigh the risk,




Many of the trains of thought and decisions
naing ladgiled “risk ascesiment” for genetically
modified arganisms are value judgements with little
reference to the science of risk assessment. For
example, the decision to requiate organisms made by
the process of genetic engineering rather than
products on their own merits is a societal value
judgement that genetic engineering is a special case
and an 3 priori assumption that tne products are
hazardous. The generally accepted practice of
examining each proposed release on a case-bv-case
basis is also an expression of the above
assumption. It would be as easy for those who have
established this practice to have decided instead
that a scientific determination will be made of
"low-risk" categories of releases and that when a
proposed release fits into this category, it will
not be scrutinized in detail before approval.

Think for a moment about the many meetings and
reports on genetically modified organisms. Almost
al) deal with haw to regulate them and not on how to
assess the risks. To be sure, almost all of these
discussions and reports start with the scientific
elements that must be considered when making the
regulatory decision. However, how many can you
think of that focus only on the scientific questions
that must be asked and answered to determine the
potential hazard of the use of a genetically
engineered product? With apologies to those readers
who know the worid-wide practices better than I, and
with the admission that [ may not have relevant
information from other parts of the world available
to me, let me say that it is in the United States
that one may find more examples aof efforts to
examine and analyse scientific risk assessment in
detail.

I will present to you some of the ways ri:k
assessment has been approached. Most of my examples
are drawn from work in the United States.

n f risk nt in the Uni

Gthers have detailed the regulatory regimens
for assessing and managing the risks of releasing
genetically-engineered organisms. [ will review
briefly those elements that are background to my
focus on the assessment of the safty or risk of
organisms.

Decisions about releasing genetically-
engineered organisms had first been made (until the
early 1980s) by the Recombinant Advisory Committee
of the National Institutes of Health. NIH/RAC has
no requlatory authority but their rulings were
folTowed on a voluntary basis. Please note that the
assessment of risk was carried out by a scientific
organization and not in a regulatory milieu. After
several decisions by NIH were challenged in court
under the National Environmental Protection Act on
the grounds that environmental concerns were not
being taken into account by an organization that is
known for its human health expertise, NIH/RAC has
worked with the USDA and EPA in helping to make
decisions on environmental releases but has not
acted unilaterally,

Now, under a "Co-ordinated Framework" published
in June 1986, the responsibility for assessment is
shared mainly by three agencies: the Environmental
Protection Agency, the Department of Agriculture,
and the Food and Drug Administration. Briefly
stated, the Food and Orug Administration is
responsible for human diagnostic and therapeutic
products, for food products derived from genetic
engineering techniques (with USOA/FSIS), and for
animal drugs. The Department of Agriculture
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assesses and requiates animal vaccines, field tests
ot genetically-engineecred planis and agriculzuraily-
relevant micreo—organisms {APHIS together with th~
Envirommental Protection Agency). The Environmental
Protection Agency is responsible for assessing and
regulating the use of certain "new" micro-organisms
in *he environment and, with the USDA. as mentioned
above, for plants.

The means by which these agencies assess the
risks of genetically—engineered organisms is hard ¢
describe 1n any brief way because the scientific
approaches vaiy and the assessments are often
constrained or tailored to fit the law that governs
a particular agency or the office within an agency.
For example, EPA invokes the Toxic Substances
Control Act in regqulating new organisms and, since
that law appliies to new chemical agents. they have
defined recombined DNA as a "new chemical™.

Several characteristics are shared in common
among the agencies in the way they assess the
risks. Two use advisory committees to help them
decide on science and science policy matters. These
are the EPA's Biotechnology Science Advisory
Committee (BSAC) and the USDA's Agriculture
Biotechnology Pesearch Advisory Committee (ABRAC).
A1l make decisions on a case-by-case basis, i.e.,
there is no general exemption of classes of
products. And, though this may change, all tend to
make decisions on the basis of process (that is that
DNA biotechnology was used) rather than on scrutiny
alone of the derived product.

The scientific data requirements of the
agencies also share commonalities. When DNA has
been moved from one organism to another, the
agencies require information about the source
organism, the identity-and characteristics of the
DNA transferred, and the mechanism by which it was
transferred. The agencies then require information
about the derived organism, including data on the
characertistics expressed before and after
manipulation, such as the likelihood of competitive
success in the environments and of subsequent
genetic transfer -0 other organisms. Usually, they
require data on the characteristics of the planned
introduction such as the environment into which the
organisms will be released, the size of the release
area, and the number of organisms to be introduced.

The collected data is reviewed by the agencies
applying scientific principles to the determination
of risk. Before describing how the agencies do
that, I will refer to the development of the Tists
of scientific principles and frameworks for
consideration of decision-making principles.

Numerous meetings and reports in the late 1970s
and 1980s dealt with the scientific considerations
for deciding on the possible ecological impact of
introducing genetically modified organisms into the
environment. from these there evolved a consistent
set of scientific issues that must be considered.

In its broadest categorization, these may be
separated into genetic considerations and ecoiogical
considerations. I[n somewhat more detail, the issues
were separated into those summarized in figure 3,

[dentifying the questions that must be asked
and answered is critically important without doubt.
However, even more important is the framework in
which these questions are asked and answered. It is
within a framework that priorities may be set on the
importance of the individual questions. And it is
when an orderly framework is used, that a logical
march towards a decision may be realized. Some of
the ways into which the general scientific issues



mentioned above have been organized are described
hereunder. These have all been published in the
very recent past in a paper prepared by a committee
of the Ecological Society of America in April
tTiedje et _al.. 1969). Here, *he four categories of
risk assessment information (attributes of genetic
modification, e.g. deletion; attributes of the
parent organism, e.g. level of domestication;
phenotypic attributes of the derived organism
compared to the parent. e.g. fitness; and
attributes of the envirgnment, e.g. proximity of
weedy reiatives) are further detailed. The issue is
not only mentioned but a scale of the level of
scientific consideration to be accorded the issue is
included. I[n a footnote the authors caution that
they consider the scales to be quantitative or
semi-qualitative and that the level of consideration
depends upon the reiationship of one issue to
another.

Attention is drawn to the fact that the
approach deals with scientific issues only. Mo risk
management cor.. .derations enter into it.

A paper from the Cornell University Ecosystem
Research Center (Gillett et al., 1985) is an example
of another form of organizing the questions into a
f ramework .

An added feature of this structure is that it
Tists the questions and data needs together under a
particular category.

Let us look now at an approach to arranging
many of these issues in a "decision tree” framework
for decision-making. A draft paper by Beak
Consultants Limited for the Canadian Government
(Major et al., August 1988) to serve as background
to the development of guidelines for regulation of
biotechnology products under Canada‘s Pest Control
Products Act and the Fertilizers Act depicts an
ordering of the questions to be asked, a "decision
tree" approach where a "yes" or "no” answer to a
particular question shunts the user to the next set
of questions, to a conclusion, or refers the reader
to the relevant regulatory provisions.

[ will now discuss the concepts and approach
proposed in a report that is close to my heart
because I was involved in helping a committee of the
US National Academy of Sciences/National Research
Council prepare the report pubiished in
September 1989.

[t is important first of all to understand the
conceptual framework in which the committee
formulated its ideas. First, that one must judge
the safety of a product strictly on the basis of
that product's characteristics, not on whether the
product derives from a classic process or a modern
genetic process. This is in line with general
practices in other fields. One does not judge the
safety of an automobile on the basis of whether it
is individually hand-made, assembiy-line made, or
put together by computer-driven robot machines. Ore
wants to know if its brakes stop the car, its
throttle works properly, and its lights go on when
they are supposed to. Second, the committee, on
strictly scientific grounds, viewed a genetically-
2ngineered organism to be no different, in
principle, than other living things. [n every case,

recombinations occur, genes are transferred, and one
must test in the greenhouse or field to learn if ane
has nbtained a desirable or undesirable product.
Farmers and scientists have been doing this for a
Tong time, first intuitively and then scientifically.
Genetic crosses are made, various plants grow, the
good are propagated and the bad are discarded.

There appears to be some misunderstanding of
the report's reliance on product rather than
process. The commiitee stated that process should
be used 3y a means to understand the oroduyci. Some
have interpreted this to mean that this report,
also, relies on process. It does not.

Based upon these concepts. the committee
proceeded to develop a framework for decision-
making. [ believe this framework is scientifically
sound, reasonable and easy to understand and could
perhaps be used in developing a compliete requlatory
regimen. What it is not, however, is detailed. It
is a conceptual framework that does not list every
question that may be asked and needing answers.

Let us examine the conceptual elements of the
framework .

One first determines whether there is
reasonable assurance that the organism and other
conditions of an introduction are essentially
similar to known introductions and that these have
been proven to present negligible risk. Use of the
familiari’y criterion allows assessors te draw on
past experionce with such introductions and provides
flexibility in that as additional experience is
gained, future decisions can be made more easily.

It permits the establishing of Tow-risk categories
and of making decisions on a categorical rather than
on 3 case-by-case basis.

Familiarity does not necessarily mean safe.
Rather, to be familiar with the elements of an
introduction means to have engugh information to be
able to judge the introduction's safety or risk.

If knowledge of the type of genetic
modification, the species being modified, or the
target environment is insufficient to meet the
familiarity criteria, the proposed modification must
be evaluated with respect to the ability to control
or confine the introduced organism and to the
potential effects of a failure to confine or control
it. The results of these latter evaluations will
define the relative safety or risk of a proposed
introduction.

The framework for decisions presented by the
NAS/NRC committee is a decision-tree approach using
examples of the scientific questions to be asked.
The organization is on the basis of the conceptual
framework described.

My next example of a framework for decision-
making s one developed by the US Department of
Agriculture (USDA, 1989) and shows a formal approach
for categorizing risk. The document is a draft and
is not in use by Department staff. MNote that this
process is used for determining the risk or safety
of releases that are small and for research.

The USDA's stepwise evaluation process shows
that the first three and a half steps are clearly
scientific risk assessment. These are: determining
the safety category of the unmodified organism, the
type of modification, and the safety category of the
unmodified erganism. Step 4 is to identify the
confinement level needed in consideration of the
assessment performed in steps | throuos 3. Step 5
is the administrative review at other levels of the
USDA and approval.

Two other examples show the evaluation factors
used to determine the safety category of the
unmodified organism. First, the evaluation factors
related to the charac.eristics of the organism per
se, such as pathogenicity, infectivity, etc., and




next how the catagories in which the unmodified
organism would be placed depending on its potential
for adverse effects on health or the environment.

Another shows exampies of organisms displayed
by the expected safety category. The list proceeds
from corn, etc.. in the highest category of safety,
and foot and mouth disease irus, etc.. in the
Towest.

Examplies of types of genetic modification are
also presented. From this information a safety
category is determined for the modified organism.
We now have a safety classification for the parent
organism, knowledge of the kind of genetic
modification performed and a safety classification
of the modified organism. There remains then the
need to determine an appropriate confinement
classification, the fourth step in the USDA process.

The EPA similarly has staff review data but
nften uses an outside (in the sense of non-EPA
employees) advisory committee to assist in analysing
the data. The EPA has not published a chart or
similar document to those previously presented
because of debate about drafts that have been shared
among some communities. [t has made and continves
to make its decisions based upon its interpretation
of the Toxic Substances Control Act and the Federal
Insecticide, Funyicide, and Rodenticide Act and a
set of working definitions relevant to genetically
modified organisms. Following these laws it has
felt constrained to identify Recombinant DNA as a
new chemical and to separate by definition those
genetically-altered organisms that need not be
assessed or requlated because they were modified by
a classical technique, e.g., UV irradiation or
spontaneous mutation, or by a modern molecular
manipulative technique. Further, they give special
scrutiny to those derived organisms that have
received ONA from an organism phylogenetically
distant from the derived organism.

Especially in the EPA's case and to a far lesser
extent in the USDA, the process by which an organism
has been made is considered highly important. This
is in response to the perception of special risks of
genetically-engineered organisms by the public that
ultimately sets the agenda for the agencies.

Wh
risks?

re th ractical means for in

The following is a list of some elements of a
"practical” means for assessing risk. [t is
necessary first to know what ane means by
"practical”. Does the term imply practical in the
sense that it gives a valid scientific answer to the
question: how much risk exists? Does it mean that
it is practical in a regulatory sense, i.e., fits
the existing laws? Does it mean practical in
informing, including, and achieving the consent of
the public that lives in the vicinity of a proposed
release? for my purposes, I will adhere to the
definition of practicality that asks, "What are the
practical means for determining on scientific
grounds alone the risks of an introduction”.
own mind, [ think of the terms “desirable" or
"ideal” rather than "practical™.

In my

- "Practical” risk ascessment

- Science based

- In agency 12sponsible for regniated product

- Co-ordinating body

- Assess all products

- Use expert paneis

- Panels to do scientific assessment free of
reqgulatory concerns

- Use categeries of risk

- At local level where possible

- Use scientific issues lists

- Genetics and ecology included in assessment
-~ Consider geography

We have cited exwmples of lists of issues to be
considered in assessing risi. f-amewirks that are
conceptual such as the NAS/NR. one, and trameworks
that are detailed and can be ni-:xctly ra2lated to
regulation such as those of the .3nadian consultants
and the USDA classification schers ‘Which is the
practical one? My opinion is thi. nen2 of these is
perfect but almest all have componercs that would be
useful . I will list what I believe are the elements
of a practical (or desirable) system for assessing
the risks.

The first element is that the system should be
strictly science-based. A science-based system
would emphasize assessment of a product and not the
process by which the product arose. The system
would not label products of genetic engineering as a
special case of hazard but as part of the biological
continuum of phenomena that occur when genes are
exchanged. A science-based system would not allow
risk management decisions to be mixed in prematurely.

One of the reasons I believe no perfect risk
assessment system has yet been described is that
most still rest to a lesser or greater degree on
considerations of the process of genetic engineering
rather than judging products on their merits.

Because the system is based on the scientific
assessment of the products, and regulatory
responsibility is usually assigned on the basis of
products (drugs to a drug agency), the risk
assessment should be managed within that agency.
That agency should have the best ability to identify
the experts in their area who can assess the risk.

An umbrella organization is needed to perform
the functions that will co-ordinate the efforts cf
the individual agencies such as ensuring that all
agencies use the same definitions, that overlap in
responsibilities is understood, and that assessments
are performed with equal and complete rigour.

ALL products of genetic modificaticn should be
assessed. To include all products reduces the need
for definitions that sometimes are based on
"grandfather clauses” but have little basis in
scientific r ~“ity. For example, grandfathering UV
irradiated bacteria when, on scientific grounds,
these are no more or less in need of assessment
than are bacteria modified by modern molecular
techniques.

Assessments must be done by the most expert
scientists who represent a balance of views. When
all is said and done, risk assessment is a matter of
expert judgement. Experts do not always make the
same judgement., For our topic, 3 good example is
that experts disagree whether it is valid to compare
the introduction into the environment of an organism
modified by a few genes, to the introduction of a
new ard cnmplete genetic entity (rabbits into
Aystralia, for example). Another example of
disagreement is on the question of whether an
organism into which non-coding requiatory gene
regicns have been transferred requires lesser
scrutiny than other genetically modified organisms,
Thus, it is not a perfect protection against
disagreement or error to have experts make the
judgements, However, the chances of a correct
decision rise in proportion to the expertise of
those making the assessment.




The experts must be allowed to work in an
environment free. te the extent possible, of the
pressures and sometimes non-scientific matters that
exist in the regulatery environment. They are
mandated to arrive at a scientific assessment of
risk. The regulators cun enter the picture after
that determination is made.

The practical system should aim at categorizing
releases into levels of risk so that cateagories of
releases that are exempt from case-by-case analysis
can be rapidly developed and applied. The
familiarity, confinement, potential ri_l: *o the
environment framework of the NAS/NRC report is, [
believe, a large step in the direction of
identifying categories. The USDA classification
scheme is an excellent example of an orderly way %o
use categories.

As sgon as possible, and certainly when
low-risk and exempt categories are established, risk
assessment decisions should be made at a local
Tevel, i.e., at the institution where the work will
be parformed.

The system should consider all scientific
issues that can contribute to a full understanding
of the relrmase conditions and result in a valid
assessment. There is no need to re-invent such a
tist. The Ecological Society of America list is a
godd one. The temptation should be avoided to use
su~" lists as check lists where absolute proof on
ea © issue in turn myst be obtained. Proof that
satisfies the criteria of experts should be the
goal.

Equal emphasis should be placed on genetic
considerations and ecological considerations. The
expertise represented on the assessment panel should
be af both kinds.

Because the ecosystem varies by geographical
Tocation, the experts must take this also into
account. The practical system must use persons who
know the ecosystem of the country in which the
release is intended to be performed.

Many of the elements described may not be
adaptable to situations in countries which are less
developed because of the lack of decision-making
infrastructure, lack of a legislative framework to
enforce decisions made or perhaps because of a lack
of available expertise. Yet potentially great
benefits for food and fibre production, animal
husbandry, human health and environmental protection
could be achieved if biotechnology solutions were
applied in these countries. [t is therefore
important to seek means to make it possible to
safely test and eventually use biotechnology in
lesser developed countries. A first step is to find
a means to make decisions about the safety of an
introduction even when the country in which a test
or application needs to be done is not in a position
to make the decision. Some possible means of
reaching such decisions are speculated upon below.

Y. An international organization such as an
appropriate unit or combination of units associated
with the United Nations couid nrganize committees of
international experts to consider and act on
proposals for introductions of organisms into the
lesser developed countries.

2. Countries such as the United States, the United
Kingoom and Australia that have already established
committees to make decisions on environmental

introductions might arrange for those committees to
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accept proposals for introductions and provide an
advisory decision to the rountry in which the
introduction is proposed.

3. An international organization specifically
charged to render decisions on environmental
introductions might be formed de_ngovo on the model
of the International Agency for Research on

Cancer (IARC) in Lyon, France, which considers
evidence concerning cancer risks from exposure to
chemical agents and publishes its findings for the
international scientific community.

Because I have tried to focus on the scientific
elements of a practical plan, [ may leave the
impression that I undervalue the importance of
trans-science matters such as the public's attitude
about science and government and public perception
of genetic engineering. Fyrther, “practicality"
founders often on the shoals of the need to adhere
to laws and regulations that do not exactly fit the
situation to be regulated.

We have ample evidence that the public has the
firal word on whether genetically modified organisms
will be released based on what they think about the
safety. Not even the perfect risk assessment will
convince them if there is no trust. How to gain the
trust of the public is a subject for another article.
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